
CHAPTER 5

INDIVIDUAL TYPHOONS OF 1971

NOTES: 1. All dates accompanying tracks are for 0000GMT
unless otherwise denoted.

2. See last page of this chapter for definition
of units and terms appearing herein.
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VERA

A weak circulation on April 3rd was detected by island
surface reports in the central Carolines marking the begin-
ning stages of the season’s first typhoon. The system
drifted slowly into the Philippine Sea (Figure 5-1)
becoming a tropical storm on the 12th while maintaining a
west-northwest course of 8 kt. By early morning of the
14th, Vera developed sustained winds of 65 kt and began to
slow in forward speed as she approached a weakness in the
subtropical ridge. Taking a temporary westerly excursion
at 5 kt, the typhoon reached its peak intensity of 90 kt
approximately 250 n mi west of Escarpada Point on Luzon
during the 15th (Figure 5-2). Early the following morning,
Vera’s course shifted abruptly to a northward drift as the
high cell south of the Benin Island chain strengthened.
Her forward speed gradually increased on the 17th, and
she diminished to tropical storm force that afternoon.
Shifting to a northeast course, the storm paralleled the
Ryukyu Island chain and accelerated to 18 kt becoming
extratropical as she encountered the westerlies merging
with a frontal zone south of Japan on the 18th.
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FIGURE5-1, ESSA-9PHOTOOF VERAAS ATROPICALDEPWSSION ON

9 APRIL}

FIGURE5-2t VERAEASTOF LUZONAS SEENBY ESSA-9ON 15 APRIL.
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,
WANDA

Wanda, followed by Amy and Babe, heralded the greatest
outbreak of tropical-storm activity in any spring on record.
Her genesis can be traced back as far as the central
Carolines on April 15th. Drifting west-northwest for a
period of over a week, the diffuse system began to take
character and strengthen into a tropical storm on the 23rd,
150 n mi east of Samar in the central Philippines. A new
vortex f~,rmedsouth of the original one and Wanda tracked
across the island near the Leyte Gulf with winds of 50 to
60 kt. The storm passed over the Visayas and into the Sulu
Sea, ;crossing Palawan Island the afternoon and evening of
the 26th.

A peak gust of 84 kt was observed at Tacloban City,
however, this may have been due to channeled winds between
the islands of Samar and Leyte. The typhoon left 56 dead
in the 3Philippines with 39 reported missing. Damage to
public’and private property was estimated near 700,000
dollars (U.S.).

Upon entering the South China Sea, Wanda slowed in
forward speed to 3-4 kt for a 24-hour period and weakened
to a depression (Figure 5-3). At this point the chances for
her to regain strength were considered slight. Surprisingly,
during the evening of the 29th, Wanda regained her tropical
storm status. In the meantime the storm had swung to a
northwesterly course as it rounded the southeastern periph-
ery of the subtropical ridge which was extending across the
northern South China.Sea.

Continuing to intensify, typhoon force was attained less
than 60 n mi off the Vietnam coast southeast of Qui Nhon,
as Wanda began to recurve in response to a trough in the
westerlies coming off the Tibetan Plateau. Reaching a peak
intensity of 75 kt, the typhoon paralleled the coastline
(Figure 5-4) for 30 hours on May 1st and 2nd, the eye barely
touching ashore near Quang Ngai.

Wanda weakened to tropical-storm force upon leaving the
Vietnamese coast line and struck Hainan Island on the 3rd
with winds of 45 kt. Coming under the influence of the
westerlies, the system quickly assumed extratropical charac-
teristics. The remains of the system drifted on an easterly
course and dissipated some 36 hours later in the northern
South China Sea.
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FIGURE5-3. WANDAAS A MINIMALTROPICALSTORMWEST OF THE

CENTRALPHILIPPINESON 26 APRIL,

FIGURE5-4, NOAA-1VIEW OF TYPHOONWANDAALONGTHE SOUTH

VIETNAMCOASTON 1 NAY. DISTURBANCEOVERTHE PHILIPPINESIS

THE FORMATIVESTAGESOF TROPICALSTORMBABE,
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Typhoon Wanda was the first significant storm in more
than 20 years to affect the coast of Vietnam during April
or May. At Chu Lai maximum winds of 35 kt with gusts to
63 kt were reported. Landing Zone “English” sustained
50-kt winds and gusts were estimated near 70 kt. Maximum
rainfall amounts of 7.5 inches and 8.25 inches were
reported at Landing Zone “English” and Duc Pho respectively.
Over 23 people were killed in the Quang Ngai province and
over 10,000 homes and buildings were partly or completely
destroyed.
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AMY

As Wanda was emerging from the central Philippines,
synoptic reports and NOAA-I satellite pictures began to show
the embryo of Amy becoming evident on the 26th in the Truk-
Ponape area of the central Carolines. The system remained
quasi-stationary for three days and, during the evening of
the 29th, attained tropical storm strength. The storm com-
menced to drift toward the Truk Islands while aircraft
reconnaissance during late afternoon of the 30th detected
evidence of an eye on their radar screens (Figure 5-5).

By daybreak of the lst, the eye crossed Moen in the
Truk Islands with the weather station reporting 65 kt with
peak gusts to 98 kt and a minimum pressure of 974.8 mb.
The storm continued to intensify as it crossed Namonuito
Atoll on a west-northwest track completely destroying the
weather station on the atoll (Figure 5-6).

To illustrate the gradient which existed at this time,
the last report from Namonuito on the 1st at 0700 GMT
indicated a sustained wind of 45 kt from the northeast and
sea level pressure of 989.7 mb. A reconnaissance aircraft
in the eye of Amy at that time, some 30 n mi southeast of
the station, measured 958 mb and maximum winds of 115 kt.
In other words, a 32 mb difference existed between the two
points or approximately 1 mb per mile.

There was 80% damage in the Truk district including the
Hall Islands and Namonuito Atoll as well as equal damage to
all structures in the Truk Islands with over 2,250 homes
demolished and thousands made homeless (Figures 5-7 and
5-8). A total of 4.5 million dollars damage was sustained
in the private and public sectors. One death and several
injuries were reported. An additional one million dollars
was lost in damage to crops~ small businesses> boats> eguip-
ment, etc. Hardest hit of the Truk district was Namonulto
Atoll. Inspection of damage at Namonuito depicted a scene
as if the atoll had been struck by fire. Little foilage was
left and bark was stripped from the few remaining trees.

On request of the High Commissioner of the Trust
Territories , the Truk district was declared a disaster area
by President Nixon.

After a 1000 GMT aircraft fix of the storm over
Namonuito Atoll on the lst, a period of 15 hours elapsed
without an aircraft penetration of the eye. On the next
penetration fix at 0100 GMT on the 2nd, with Amy positioned
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FIGURE5-5. NOAA-1PHOTOOF TROPICALSTORMAMY EASTOF TRUKON

30 APRIL,

FIGURE5-6, AMY, GAININGSTRENGTH,AFTERPASSAGEOF THE TRUK

ISLANDSAS SEENBY NOAA-1ON 1 MAY,
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250 n mi southeast of Guam, a dropsond’e reading indicated
Amy had deepened explosively from 950 to 899 rnb--a rate of
3.4 mb per hour (Figure 5-9).

During the afternoon Amy reached her peak with a
minimum pressure of 895 mb and maximum sustained winds of
150 kt concentrated around a tight circular eye 10 n mi
in diameter.

The eye of the typhoon came under surveillance of the
radars at Mount Santa Rosa and Andersen AFB about this time.
The center tracked south of Guam during the next 12 hours
with closest point of approach at 84 n mi on a 208° radial
from Apra Harbor.

Amy began to slow in response to the approach of a trough
in the westerlies and the weakening of the subtropical ridge
line. A slow drift to the northwest occurred about 120 n mi
west of Guam on the 3rd. The typhoon then commenced to track
northeast at 11 kt west of the Marianas Islands with maxi-
mum winds of 120 kt.

Highest winds reported on Guam were 51 kt with a gust
to 68 kt (2112 GMT) at Fleet Weather Central (Elev. 600 ft),
while Andersen AFB on the northern end of the island
sustained winds of 36 kt (1623 GMT) with gusts to 6(Ikt
(2358 GMT). A total rainfall of 15.26 inches was recorded
at the National Weather Service Office during the passage
of Amy. Minimum sea level pressure observed on the island
was at Fleet Weather Central with 998.2 mb.

Damage on Guam amounted to over 900,000 dollars in
public and private property damage. On Rota severe crop
damage occurred, including destruction of a sea wall as
well as damage to bulk storage tanks and feeder pipelines
which were washed away at the oil storage yards. In the
northern Marianas, minor damage was sustained mostly to the
copra and banana trees. The weather station on Pagan
reported a maximum wind of 28 kt with gusts to 47 kt.

Amy continued on a northeast course passing the northern-
most island of the Marianas, Maug, on the evening of the 5th
(Figure 5-10). At a forward speed in excess of 20 kt, she
kept a northeast heading through the 6th weakening to mini-
mal typhoon strength. By the 7th Amy decreased to tropical
storm intensity and accelerated to greater than 40 kt in
forward speed. After crossing the 35th parallel, the storm
was overtaken by a cold front early on the 8th.
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FIGURE 5-70 TRUK’S RAWINSONDERADOtlERESTSIN DRAINAGEDITCH

AFTERPASSAGEOF AMY, (THERADOME/WHICHHAD BEEN REMOVEDFROM

THE WEATHERSTATION’SROOFAND PLACEDON THE GROUNDWHILE

AWAITINGSERVICING,WAS SEVERELYDAMAGEDWHEN ITWASBLOWN

AGAINSTA STONEWALLENROUTETO ITSFINALRESTINGPLACEIN A

DRAINAGEDITCHs)--COURTESYPACIFICREGION,NATIONALWEATHER

SERVICE,

FIGURE5-8, DAMAGETO BUILDINGSON MOEN ISLANDINTHETRUK

GROUP--COURTESYPUBLICINFORMATIONOFFICE,TRUSTTERRITORYOF

THE PACIFICISLANDS)
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FIGURE5-9. NOAA-1VIEWOF SUPERTYPHOONAMY 250 N MI SOUTHEAST

OF GUAMON 2 MAYo

FIGURE5-10, TYPHOONAMY AS PHOTOGRAPHEDBY NOAA-1ON 5 MAYi
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DINAH

The incipient stages of Dinah were revealed on the 20th
of May when a 700-mb circulation was induced from the
mid-Pacific trough in the vicinity of Ponape Island. The
system was followed by aircraft reconnaissance and satellite
pictures for several days as it crossed through the western
Carolines. By the 26th satellite pictures showed the Dinah
system to have gained considerable organization. The fact
that Dinah was in the process of developing rapidly was
verified by the Liberian freighter MV KONKAR RESOLUTE which
crossed near the center and reported 60 kt from the north-
northwest and a minimum pressure of 988 mb.

The storm continued to intensify to 90 kt before
striking the northern coast of Samar on the morning of the
26th. She traversed the central Philippines and exited
near Lubang Island (Figure 5-11). A maximum gust of 93 kt
was reported at Legaspi City in southern Luzon and a mini-
mum pressure of 979.2 mb was recorded at Tayabas. Dinah
left in her wake 13 dead and 44 missing in addition to
6,500 homes destroyed.

Emerging into the South China Sea, Dinah briefly dropped
below typhoon strength for a 12-hour period before intensi-
fying up to 80 kt. North of the Paracel Islands she
diminished to tropical storm force (Figure 5-12) before
striking eastern Hainan with 45 kt. Dinah dissipated rapidly
after entering southern China west of the Luichow Peninsula
on the 30th.
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FIGURE5-11, NOAA-1VIEWOF TYPHOONDINAHON 26 MAY OVER

SOUTHEASTERNLUZONt

FIGURE5-12) DINAH,WEAKENEDTO TROPICALSTORMSTATUS.LOCATED

SOUTHEASTOF HAINANISLANDAS SEENBY NOAA-1ON 28 MAYo
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FREDA

Changes in the large-scale circulation over the western
Pacific during June caused a readjustment of the subtropi-
cal ridge resulting in a strong high cell positioned over
the Ryukyu Islands. This synoptic situation largely con-
trolled the formation and movement of all storms from
mid-June to mid-July.

Freda was the first in a succession of six storms to
cross the Philippine archipelago in a period of less than
four weeks. The first signs of the pre-storm system
appeared west of the Palau Islands on the 12th. Aircraft
reconnaissance located the system two days later as a weak
tropical storm which had drifted to a position 300 miles
east of central Luzon.

Heading on a west-northwest track (Figure 5-13), Freda
intensified to 65 kt just before she struck near Palanan
Point on northeastern Luzon on the afternoon of the lSth.
Gusts of 80 kt were reported at Vigan on the western coast
when the center was emerging back out to sea, while 8.15
inches of rain fell at Baguio. Damage was considerable
over northern Luzon but no estimates are available.

Moving into the South China Sea (Figure 5-14), the
storm remained near minimal typhoon strength and began to
bend toward the northwest. Freda’s center passed 50 n mi
south of Pratas Island and struck the mainland between
Macau and Hong Kong with maximum sustained winds of 50-55
kt. Wind gusts of 70 kt were experienced at Tate’s Cairn
and up to 103 kt at the Royal Observatory which also
registered a minimum pressure of 984.3 mb.

A total of seven deaths were attributed to Freda--five
of which occurred in Luzon, the other two in Hong Kong.

One of the remarkable features associated with Freda
were the comments by reconnaissance crews of the lack of
wall cloud around the eye, while she generated sustained
winds of typhoon force. Fett (1968) described similar
circumstances for typhoon Billie in 1967.

a
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FIGURE5-13. NOAA-1CAMERASPHOTOGRAPHFREDAAS A TROPICAL

STORMEAST OF LUZONON 14 JUNE.

FIGURE5-14, TYPHOONFREDA IN THE NORTHERNSOUTHCHINASEA AS

VIEWEDBY NOAA-1ON 16 JUNE.
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GILDA

Gilds developed to tropical storm force 300 miles east
of Leyte on June 24th. Her origin dates back to a circu-
lation noted on the synoptic charts on the 18th south of
Yap. During the next four days the system took a west-
northwest intercept course with the central Philippines
(Figure 5-15).

Reaching typhoon force just before striking Samar the
morning of the 25th, she crossed Masbate Island, the
Sibuyon Sea, Mindoro and crossed back to sea near Lubang
Island. Maximum wind gusts of 90 kt were reported at
Romblon in the Sibuyon Sea, while a maximum rainfall amount
of 7.44 inches fell at Borongon. One person was reported
killed and over 790 homes were destroyed.

Gilds did not drop below typhoon force during her
transit through the Philippines, and emerged into the South
China Sea with winds of 85 kt on the 26th. Shifting to a
more northwesterly track at 15 kt, the typhoon struck north-
eastern Hainan Island (Figure 5-16) 36 hours later with
winds of 90 kt. Gilds moved ashore on mainland China, west
of the Luichow peninsula, as a tropical storm on the 28th
finally dissipating in the interior.
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FIGURE5-15. THE FORMATIVESTAGESOF TROPILAL STORMGILDAIN

THE SOUTHERNPHILIPPINESEASAS SIGHTEDBY ESSA-9ON 23 JUNE.

.

FIGURE5-16, ESSA-9PHOTOOF TYPHOONGILDAEAST OF HAINAN

ISLANDON 27 JUNE.
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HARRIET

Harriet’s incipient stages trace to a formative
circulation in the equatorial trough in the vicinity of
Yap while Gilds was traversing the South China Sea. By the
30th the circulation began to move westward reaching tropi-
cal storm force midway between the Leyte Gulf and the
Palau Islands.

Accomplishing landfall in the Leyte Gulf near Tacloban
around noon on the 3rd packing 50-kt winds, Harriet cut
through the central Philippine Islands at a rate of 15 kt.
After crossing Mindoro Island 24 hours later, further
development was evident as the Manila Weather Bureau radar
began to detect an eye. Typhoon force was gained in a
matter of hours as she moved out to sea (Figure 5-17).
Harriet continued on a west-northwest heading while the
central pressure dropped in a 24-hour period between the
4th and 5th to 929 mb* which was measured by reconnaissance
aircraft south of the Paracel Islands. Maximum winds esti-
mated at this time were 125 kt (Figure 5-18). The occur-
rence of such rapid deepening is a rather rare event in the
South China Sea. Fortunately, Harriet began to slow and
weaken before reaching the Vietnam coast. By the morning
of the 7th winds dropped to near 70 kt as the storm made
landfall.

Moving into the DMZ, the typhoon literally washed out
the war on Vietnam’s northern front. Harriet,preceeded
by day-long rains and high winds in the northern provinces,
blotted out ground fighting and heavily cut into U.S. air
strikes. A maximum 24-hour rainfall of 10.16 inches fell
at Camp Evans which also registered sustained winds of
45 kt and gusts to 61 kt in the typhoon’s southern quadrant.

In her aftermath, Harriet left one dead in the Philippines
and four persons killed, 14 reported missing in Vietnam.
Thus-thien Province in Vietnam suffered over 2,500 houses
and buildings partly or completely destroyed.

*Pressure of 921 recorded at O5131OZ considered in error as
recomputation from minimum 700-mb height checks at 932 mb.
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FIGURE 5-17. ESSA-9 VIEkl OF TYPHOONHARRI~ WEST OF LIJZONON

4 JULY,

FIGURE5-18, TYPHOONHARRIETON 5 JULY IS PHOTOGRAPHEDBY

ESSA-9,
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JEAN

As Jean came onto the scene, the Philippines and
Vietnam became the target of July’s second typhoon. From
her incipient stage, a weak circulation southeast of Guam
on the 9th, Jean spent her nine-day lifetime describing a
track similar to Gilda and Harriet’s.

Attaining 50-kt winds on the 10th, Jean weakened to
depression status and described an erratic track for a
24-hour period, while the center showed a southward
displacement. Regaining tropical storm strength north of
the Palau Islands on the llth, Jean commenced on a west-
northwest track gradually increasing in forward speed
(Figure 5-19).

The United Kingdom vessel SIMON BURN passed near the
center the morning of the 13th reporting force-10 winds
(48-55 kt), very high seas and a minimum sea level pressure
of 987 mb.

Attaining typhoon strength that afternoon about 270
n mi east of Leyte, Jean reached a peak of 85 kt a few
hours before striking Samar the following day. Jean cut
across the central Philippines on the 14th and 15th with
her winds dropping below typhoon strength as she emerged
into the South China Sea near Lubang Island.

Highest winds reported in the archipelago were 65 kt
at Catbalogan located on the western coast of Samar while
gusts of 70 kt were measured at Virac on Catanduanes.
Winds up to 38 kt were also experienced in high and exposed.
areas of the greater Manila area. Over 7 inches of rain
fell in a two-day period in Samar. No reports of casualties
and damage are available; however, low-lying areas of
Manila encountered local flooding.

Regaining typhoon winds over open water about 24 hours
later (Figure 5-20), the storm changed course to a north-
westerly heading as she approached a weakness in the
subtropical ridge. Skirting southern Hainan Island on the
17th, Jean’s winds dropped to storm status. Bending back
to a westerly course across the Gulf of Tonkin, the storm
struck shore near Vinh on the Indochina coast on the 18th.
The system dissipated over the mountainous terrain of Laos
later that day.
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FIGURE5-19. TROPICAL,STORMSTAGEOF JEANAS SEENON

12 JULY BY ESSA-9.

FIGURE5-20, AS A MINIMALTYPHOON,JEAN IS SIGHTEDBY ESSA-9

ON 15 JULY AFTERCROSSINGTHE PHILIPPINES,

5-50



TYPHOON JEAN
EYE FIXES FOR CYCLONE NO. is

09 JUL - 18 JUL 71

UNIT-
ME7tio0
-ACCY

SATELIT---
VQ-P- 3---
VQ-P- 3---
54-@. 5. 3
54-P- 2.-15
54-P- 1-19
SATELIT---
Vrl-p- 5-40
SATELIT---
54-P.15-..
5f4-p-~(l---
VQ-R- 8---
VQ-R- .5- 3
5ATELIT---
54-P- 5---
54-P. 5- 4
54-p. 5- 4
54-P- 3- 2
VIJ-R-1O---
VQ-P-lU---
SATELIT---
VQ-P- 2-..
VQ-P- 5---
b4-P- 1-40
54-R- 5-45
54-R.1O-4O
LND RDI?---
VQ-R-IS-..
VQ-R- 3---
VQ-R-lO---

FLT
FLT LvL
LvL WND

STG B
3rtOM 45
300M 60

700MB 49
70nMB 50
70nMEl 40
STG 6

31’IOM ----
ST(? C+
70rJMtl 34
700MB 42
700MB ----
70rrMtl ----
STri C+
700MB 65
70nMB 40
700MB 35
700MB 80
700MB 45
70fIMEl ----
STG X OIA
7orlMtl 105
7orrMB 86
500MII 55
507rM13 55
50nMB 40

08s 00s
SFC MIti
HND sL@

45 ~n03
60 100~
3s 998

-*-- !001
20 1001

MIN FLT
700MB LvL

HGT TI/TO
EYE
FORM

ORIEN- EYE
TATION DIA

THKN Posh
OF

I?ADAQ
FIx WALL

CLD

--
--
-.
-.
-.

-.

-“
..-

2
4

REMARKS
FIRST SAT BLTN
NO WC-UK FBS

TIMF_

090602Z
100139Z

100345Z

101OOOZ
10154SZ

110425Z

1106092

1201592
1205072

121033z
1215402

1222292

1303042
~3rJ6u6z

I31OOOZ
131booz

1317512
1322002

1404252
140$)052

1407052

1407082
1409352

1413152’

1416002

1418ZUZ

1419002

1’42222z

15rJ121z
1503452

POSIT
lIJ.5N 138*5E
11.2N 137.dE
11.3N 137.4E
11.3N 136.7E
11.ZN 135.3E
10.ON 136.OE
10.ON 135.lrE

15.9N 134.uE
9.ON 137.UE
L+.9N 132.9E
9.2N 13?.UE
9.5N 131.2E
9.8N 130.,?E

lU.ON 12900E
10.5N 129.i?E
10.6N 127.9E
10.7N 127.5E
11.oN 126.ME
11.SN 124.6E
11.LIN 124.8E
12.ON 125.OE
12.ON 124.ME
12.2N 124.dE
12.6N 123.4E
12.7N 123.lE
lz.6N 12?.2E
lZ.7N 121.YE
13.8N 120.ME
13.5N l190bE
13.4N 119.9E

i
z
3
4
6

---- 27/23
---- 26/22
3063 11/07
3070 09/08
307z 09/08

CIRC
CIRC
----
----
----

20
18

----- --
----- --
----- --

WC OPEN F
NC FoRMING
RDR PRES POOR
NEG RDR PRES
BANDS TO S
WC OPEN SU
STRONGER
POORLY DEFINED

6
7

:
10
11
12

::
15
16
17
18

::
21
22
23
24
25
26
27
28
29
30

:;
33

45 998 ---- 27/2s ---- ----- .-

3024 12/11
3005 13/]1
---- --/--
---- --,--

---- 99J
---- 99J
,---- ---a
---- --.*

CIRC
--*-

C1RC
CIRC

10
----- --

;

NO WC
UC OPEN N
CLSO WC
LTTTLE CHG
WC OPEN SW-N
CLSD WC
CLSO WC

10.oN 131.4E
10.6N 130.iE

2987
2951
2932
2899
----
2819

lr3/12
16/13
16/12
18/12

cIRC
CIRC
CIRc
ELIP

18

;:
30X2S

---

-.
10
-.
--
--
-.

7s 98b
---- 983
---- 98*

85 977
50 ---a

---- 9b&
2 CAT ?.V
---- 9MJ
---- QB4
---- ---z
---- ----
---- ---*

u-r
I

o-r
P

E-W
-----
-----

CLSD WC
NO Mc-MDT F6S----

---- NO WC
STRONGER
NO WC
NO WC
No UC

--

3001
2996
----
----
----

17/12
16/15
-4/--
--/-1

/-- --

------
------
-----
----”

-----

-----

---- --
.-
-..
--
. .
--

-.
-.
--
--
--
--

3
--

2

----
----

12.3N 123.oE
12.fIN l?l.3E
15.2N 12u.6E
13.SN 119.5E
14.oN 11~.2E
13.7N 118.6E

NO WC
FFJS tlGNG TO FORM
ADCC ROR

CLSO WC

CLSD WC

WC OPEN w-MANY
WATERSPOIJTS NE

----
----
----
CIRC
CIRC
CIRC

3nOM ----
300M ----

300M ----

---- . ..-.
---- ----
---- --.*

--/--
.-/--
..-/--

11
8
8

----
----
----

15Ub08Z
150’/592

151U1SZ

13.oN llR.uE
13.6N llP.7E
14.lN l]fI.QE

SAIELIT---
54-R-15-..
54-p. 3- 5

STG X DIA
701-tMEi 55

70nM13 55

3 CAT ?.5
---- ---u

45 98d
CIRC
CIRC

30
10

18
--

14.ON 119.7E----
2981

--/-.,
15/11

MIIT FBs
NO WC-SFC CNTR

34 1S13002 14.4N lli’.bE 54-P- 3--- 700MB 110 ---- 989
35 1515552 14.4N 116.ME 54-P- 3- 5 700NB 100 ---- 98$
36 15’Z200Z 14.6N 115.ZE ‘54-P- 1- 9 70nMEl SO 70 983

2S NM NE”
WC OPEN N
WC OPEN E
POOR RDR PRES

(JSS HORNE
USS HORNE
LISS HORNE
11SS HORNE
11SS HORNE
USS HORNE
WC OPEN NW
MAIN CLD MASS
wc OPEN N-ss7
USS HORNE
WC OPEN E-N$l
USS HORNE

29+2
2957
2940

15/11
15/11
13/12

CIRC
CIRC
ELIP
----
----
----
----
----
----

CIRC

1:
30X2rl

10
8
5

--
.-
--
-.
--
.-

5

E-w
-----
-----
-----
---.-
-.---
..----

::
39
40
41
42
43
44
45
46
47
48

15Z23UZ
152330z
16UU30Z
16U130Z
16UZ30Z
1603302
1604002
1607062
161025Z
1613002
1613152
16133UZ

14.5N 114.9E
14.5N 114.ME
14.3ri 114.YE
14.3N 114.5E
14.3N 114.5E
14.4N 114.4E
14.7N 114.5E
lS.ON 114.(JE
15.5N 113.dE
15.7N 112.4E
15.HN 117*7E
lb.BN 112.5E

aHP RDff---
SHP RD7i---
SHP POR---
SHP RDR---

>HP PDR---
SHP RDk---

b4-p- 1- 9 700MB 60
SATELIT--- STG X DIA ?
VQ-P- 5--- 240M ----
SHP RDR---

VQ-P- 5--- 2floM ----
SHP ROR---

--
--
--
. .
--
--
4070 979

CAT ?.5

10 97(

00 977

16/13

27/26

27/25

CIRC
----

CIRC
----

18
--
22
--

----

----

6
-.

6
--

0~.8E

o~.9E

----- 15.2N

15.IN-----



.

z.a

43O
I

,01
W
-
l
l
>
l
l
l
v

--1816800
ze*l

A
:::z

O
*
8
Bw

k
w

lA
A

lw
&

k
.

w
.9nsu

*r\=-
.

.
.

.
.

.
.

.
.

N
m

m
---c=

=
------.

---
-------

---
a>

Z
z?zz?zzz

ixxac--.N
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*oa

a--’-n
------
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i’YpHnnN JEAN

12002 9 J;II TO OOOOZ 1.8 JUL

BEST TRACK MARNING 24 HOUR FORECAST 48 HOUR FORFCAST 72 HnUR FORECAST
ERRORS ERRORS ERRORS

POSIT WIND PoslT WINO
ERROR=

0912002 10.SN 140.8E 2> 10. ZN 137. OE 30
0918002 11.oN 139.4E ~ ad 10.5N 13f).OE 30

1000OOZ 11.?N 13B.?E 40 11.ON 138,0F 45
1006OOZ 11.3N 137.lE ~i) 11*5N 137*1E 50
1012OOZ 11.3N 136.lE 50 11.7N 136*5F 50
1018OOZ 10.9N 135.4E 40 11.sN 135*0E SO

11oOOOZ 10.3N 135.7E 30 11.lN 13402E 50
1106OOZ 9.17N 135.7E 25 10.oN 136.Oi 25

120600z 8.RN 133.3E 45 9.oN 133*7E 4S
1212002 9.ON 132.6E 45 8*9N 132.6E 50
1218002 9.3N 131.8E .50 9.2N 131.7F 50

1300002 9.7N 130.8E 60 907N 131*Oi 55
1306002 10.lN 129.8E 65 10.1N 129*8E 65
1312002 10.SN 128.8E 75 10.6N 128.8E 70
131S002 10.RN 127.5E 80 11.oN 127.7E 75

1400002 ll,?N 126.2E 85 11.3N 126.5~ 80
140600z 11.9N 1Z4.8E 75 12.oN 124.7E 80
14]200Z 12.4N 123.7E 70 lZ’.4N 123.7F 80
1418002 12.9N 122.4E 65 12.MN 122,7E 75

rJJ~ tiIND POSIT wlNIT
5 11.8N 132.4E 55

202 0 12.ON I%?.OE 5S

17 5 13,4N 1?3.6E 70
12 0 13.6N 133.oE 85
33 0 ---- ----- --
43 10 --*- ----- --

100 20 ---- ----- --
21 0 ---- ----- --

26 0 9.7N ]71.8E 60
5 9.3N 1?9.3E 60

: 0 10.5N I?7.6E 70

12 -5 11.lN I?7.4E 75
0 11.9N 125.5E 80

: -5 12.5N ~?4.4E 75
17 -S 13.lN 173.lE 7S

19 -5 13.3N 171.7E 70
8 5 14*5N 119.5E 75
0 10 14.9N 118.8.? 80

18 10 15o3N 118.OE 80

38 15 16.lN 115.KE 85
61 20 16.2N 114.6E 85
21 15 16.3N 113.2F 85
13 10 16.3N 111.7E 90

12 S 16.7N I1O.1E 90
29 0 15.9N 109.4F RO
12 5 16.4N ln8.oE 80

a 5 17.4N 107.8E SO

21 0 19.2N ~07.6E 60

32 5 ---- ----- --
57 5 ---- “--a- --

55 5 ---- ----- --

]03 5 ---- ----- --

nsT WI~O Pr)sl r WINIJ
719 .--*- -.
?10 15 :::: -.-P*- -.

?22 40 --*- ----- --
?76 60 14,8N 127.3E 100

..- -- 14.8N lz7.6E 100

.- -- 13.5N 125*2E 100

-. -- 12.2N 125.5E 90
-. -- --*- ---,- --

i 20 -5 11.5N 1Z8.2E 70

77 -15 11.oN 125,6E 80
19 -IO 12.6N 122.8E 75

71 -10 i3.lN 122.8E 70
41 5 14.;N 120.7E 70
41 5 ;4.8N 119,1E 70
42 10 15.4N 117.8E 75

35 10 i5.7N 116,8E SO
42 20 16.6N 116.5E 85
67 20 16.8N 113s8E 90

114 15 17.ON 113.4E 90

107 15 17.5N 111.OE 95
84 10 17.7N 11O.3E 90
43 10 17.7N 109.3E 90
17 15 17.7N 107.7E 90

67 2~ 18.3N 106.3E so
125 15 ---- ----- --
136 25 ---- ---*- --

85 30 ---- ---,- --

86 15 ---- ----- --
.- -- --o- ----- --
-- -. ---- ----- --
-- .- -.*- ----- -.

OST”ilNO POSIT WIND
-- -- -- ● - --- . - --
-- -- ---- ---*- --

-. .- 15.ON 121.7E 11)0

ml
--
--

Wlhtrl
--
--

618
-.

503
. .

4n
--
3<

--

501 55 ---- --::-- --
453 5S 15.ON 121.5~ 11O
461 50 ---- ---o- --

RO
. .

-.

70
--

75
. .

Rs
--

R5
-.

’90
--

R5
-.
--
-.

.-

--
--
--

. .
--
.+
--

--

345 30
.- --

13.5N 120.OE
--,- -..-*-

387
--

200 -s
139 10

29 10

--.- -- . . .
13.8N 120.5E
--,- ---*-

. .
153

--

--
In
--

100 10
66 15
78 10

107 10

15.4N 117.5E
--*- ------
16.8N 114.2E
---- ---*”

t 63
.-

104
--

c

--

10
-.

1<
--
3F
--

133 10
101 10

87 15
90 15

17.3N 112.lE
--*.. ---o-

18.3N 108.8E
-- ● - --- ● -

53
-.
13
-.

1500002
1506002
1512002
1518002

13.4N lZ1.lE
13.RN 119.6E
14.?N 117.9E
14*5N 116.2E

60 13.9N 12007E
55 13,5N 118.6f
60 14.5N 118*1E
E514.7N 116*3F

75
75
75
75

26 25
6 25

53 35
67 40

18.8N 107.OE
---- ---,-
--,- -----
-- ● - --- . -

52
--
--
-.

4n

-.

--

--

160000z

1606002
1612002
1618002

14.fIN 114.8E

15.lN 11307E
15.7N 112*8E
16.3N 112.OE

70 14.8N 114.8F

75 1408N l1401E
75 15.5N 112*EF

,. 75 16.2N 111.9E

75

75
80
80

43 35
. . .-
-- --
-- --

--
.-
--
--

--
--
-.
--

-..*- ---a-

---- ---*-

--,- Q--o-

--+- ---*Q

\70 16*8N 111*OE
65 17.3N 11O.1E
55 18.4N 109.9F
50 19.6N 108oOF

1700002
1706002
1712002
1718002

17.IN 111,2E
17.RN 11o.3E
18.SN 108.9E
18.RN 107.5E

70
70
60
55

.- --

. . --
-- -.
-- .-

---- ---*-
--*- ---o-

--*- ---*-

--*- ---.-

--
-.
-.
-.

--
--
--
--

1800002 19.ON 106.1E :&20.3N 107.3F 50 --.- -. ---- ---*- -- -- -- ----- ---*.. -.

rYPHOONS wHILE WINO OVEM 3sK7s
WARNING 74-HR 48.HR 72-HR

AVERAGE FORFCAST ERROR 25NM 84NM 154NM 227NM

AVERAGE RIGHT ANGLE ERROR 18NM 63NM 67NM SINM
AVERAGE MAGNITUOE UF WINU ERROR 6KTS 14KTS 24KTs 22Krs
AVERAGE BIAS OF WIND ERROR 4KTS IOKTS 23KTS 21KTs
NUMBER OF FoRECASTS 28 ?2 20 9

ALL FORECASTS
WARNING 24-HR ‘48-HR 72-HR

39NM 98NM 154NM 2?7NM
22NM 74N?4 67NN qlNM

6KTS 17KTS 24KTS 72KTS
5KTS 13KTS 23KTS ?IKTS

32 24 20 9
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LUCY

The second super typhoon of the year showed her early
signs of origin on 11 July as a circulation in the equato-
rial trough near the Truk Islands. After a five-day journey
which brought the system into the Philippine Sea, Lucy
became a tropical storm at a point 750 miles east of Manila.

While typhoon Jean was churning the waters of the South
China Sea, aircraft reconnaissance measurements noted a
steady reduction in Lucy!s central pressure once she became
a typhoon on the 17th. Thirty hours later a dropsonde
reading in the eye indicated Lucy had bottomed out at 915 mb
the morning of the 19th and that super typhoon level (130
kt) had been reached (Figure 5-21).

On a west-northwest track of 8-9 kt, the typhoon headed
for the Luzon Straits. Navigating the straits, LUCY
weakened slightly and passed 50 miles south of the Bataan
Islands on the afternoon of the 20th. The Philippine Weather
Bureau station at Basco registered a maximum sustained wind
of 103 kt during Lucy’s passage.

The circulation associated with the typhoon had grown
to a diameter of 600 n mi by this time. Manila, located
300 miles to the south, came under strong southwesterly
winds of 16 to 25 kt with gusts to 30 kt.

Lucy did not only buffet northern and central Luzon
with destructive strong winds but dumped heavy rains causing
severe flooding and landslides. Baguio city, during this
period, reported a 24-hour rainfall total of 14.92 inches.

In Taiwan, highest winds reported were at Lanyu with
64 kt and gusts to 85 kt. Rainfall was considerably less
in Taiwan with a maximum 24-hour amount of 4.97 inches
measured at Taitung. Casualty reports in Taiwan listed
two persons killed and five missing.

Lucy weakened to tropical storm force as she continued
on her westerly course for the South China mainland (Figure
5-22). Striking the coast 15 miles northeast of Hong Kong,
gusts of 80 kt were measured at Tate’s Cairn in the colony
while a minimum pressure of 977.9 mb was observed at the
Royal Observatory. The storm continued to weaken as she
moved inland and finally dissipated in the interior north
of the Luichow peninsula.
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FIGURE5-21. LUCY,LESSTHAN A DAY FROMDEVELOPINGTO A SUPER

TYPHOON, AS SEENBY ESSA-9IN THE PHILIPPINESEA ON 18 JULY,

FIGURE5-22, WEAKENEDBY HER TRANSITOF THE LUZONSTRAITS,

LUCY IS SEENEASTOF HONGKONGON 21 JULY, DISTURBANCEIN THE

LOWERRIGHTPORTIONOF THE ESSA-9PHOTO IS TROPICALSTORMNADINE.
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TYPHOON LUCY
EYE FIXES FUR, CYCLuNE NO. 16

16 JUL - 22 JUL 71

UNIT-

METMOU
TINE PUSI T -ACCY
105092 7.ON 157.(JE SATEL]r---
2u31J7z o.ON 14R.trE SAILLIr---

30411z 13.oN 145.uE ~ATELll---
4u51rYz 13.ON 14?.ItE SATELI l---
504122 13.UN 140.uE 5AIELI l---
hO>llZ lilooN 132’.!YE 3ATELlr---

FL T Otis nds
F! T LvL SF c MiN
LvL WNI.) WNO SLP

STC H
STfi H
STG 8
STR H
STG B
sTc C.

MIN FLT

7;;~B LVL EYE ORIFN- EYE
11/10 FORM TAIION OIA

THKN
WAI L

POST T
OF

UADAR
FIx
NO.

1
.?
3
4
5
6

CLi7

--
-.
-.
--

--

--
--
.-

8

--

ri
a

-.
7

10

--
10
.-

4

WMAUUS
UANOS TO S
LITTLE CHG
POORLY ORGANIZED
LITTLE CHG
LITTLE,CHG
STRONGER
WC FoRMING W
wc OPEN F-N
CLSO WC
NO WC-SFC UINn
CNTR 6NM nIA
MORE INTFNSE
WC POORLV OEF-700
CNTR 5NM SE
CLSD wC-STG FBS

15.UN 13i?.5E
15.IN 13?.iE
Ib.lri 131.ME
lb.i!N 131.4E

l!Y.5N 131.oE
12.5N 131ouE

5*-P- 3- 7 70rIMB 75 ---- 9rd
54-P- 5- 7 7130Mti 5U ---- Qmu
54-P- >--- 700MB 5’J !35 ~m 1
54-P- 1-19 7r)llM13 5r.r eo Ql>

2966 14/11 CIRC 30
2966 13/08 CTRC 35
29?~ 15/09 CIHC 65
2RR3 12/07 ---- ----- --

17L101UZ
171UUUZ

>AIELlr--- STG X OIA 3 CAT ?.U
>4-P- 1- 9 7r3nr4M 7U b5 963 15/10 CIRC 40

171OG7Z
171@loz
1721UIJZ
18U4ZHZ
180>172
180b32z

15.bN 130.lE
1509rw 12Y.YE
lb.llv l&).I)E
16.7N 12H.3E
lb.ON 12M.uE
16.4N 12H.+E

34-rJ- 5- 3 700MII 6U ---- Qbl
54.p ------- 70nMt4 ---- ---- ---*
34-P- 5--- 7nllMM 7U 15 ----
VQ-R-lU--- 3nUM ---- 15 ----
5ATELIl--- STG X DIA 4 CAT 4.0
vQ.i+------ 3n0M ---- ---- ---0

2752
2707
2707
----

14/06
15/--
15/08
--/25

CIPC
---- -----

CIRC
CIRC

30
--

35
25

u-r
I CLSD WC-%TG F9S

CLSO WC 15.RN l?y.1~

90KT SFC MIND OBS 17.5N l?@.?E

u-r
=1

---- ---- -.---
80NM N OF CNTR
CLSD WC
CLSO tic

lM.ON

17.9N

I8OY1OZ
lHlbU02

181/452
lR2d00z

16.6N 12R*ZE
lfoON 127.4E
17.2N 127.dE
17.81* 126.eE

VQ-P- b- 3 700MM 12U 11s QdY
34-P- 5--- 717fIMtI 110 0--- Q15
94-P ------ 7onMtJ ---- ---- ----
54-P. z--- 70nMb 9s 110 9LB

2509
2356
----
2368

21/13
23/15
.-/--

22/13

CIRC
Clfic
.-.. . ----

CIRC

23
20
*-

20 CLSO NC-FIX OVR
VISUAL ClaC CNTR
CLSO UC-TOPS 30KlM.3N 12%.3E

IM.2N 12cI..?E
lM.4N 125.3E
18.6N 12%.IJE
i9.ON 124.4E

~4-P- 2- 2 700MB 110 11s qld
SATELIT--- STG X I)IA S CAT 6.(I
54-P ------ 7ol-rMLr ---- ---- ----
54-P- 2- 2 70fIMti 10S 110 Qiia
vQ-r.r- 5- 5 3nOM ---- ---- ---~

2295 19/11 CIRC 3019UbOOZ
1906162
19rJ731z
191UUOZ
l~lbooz

----
235b
----

--/-.
18/12

/-- .-

---- -----
CIRC
clFlc

CL$O WC-TOPS 30K
CLSO WC-PSBL CONC
FYE!lNOISTINCT
CLSO OUTFR WC
CLSO OUTFFI Wc
TOPS IhNFR Wc 15K
TAIWAN Rnw
CLSO WC-OUTER WC
I)ISSIPATFO
TAIWAN ROR
TAIwAN ROP
REP PHIL PDR

19.IN 12_i.4E
19.5N 127.8E

vQ-i4- 5- 5 ----- ---- ---- ----
24-?. 5--- 7ont4U 95 120 9.+5

--/-- Cohc - 60X1 1----
2512 17;13 cLINC - 15X44 10

3(J 200JIJOZ 19.614 l??.”/E LNU ROR---
31 20041JIJZ 19.5N 122.3E b4-P- z- 1 700MB 105 120 QJ r

----
2530 17/11 CII?C

-.---
15 ?

32
33
34
35

:;
38
39
40
41
42

20(J4UOZ
?OLJ5UOZ
2005002
20ub30z
?0054(12
200booZ
?ou/uoz
,?Oolouz
20UIIUZ
2009002
211LrYulr2

19.7N 127*5E
lY.8N 12?.JE
19.tlN 12Z.6E
19.YN 12?.JE
2u.ON 12?.t)E
19.9N 122.2E
.?ll.ON 12?.LrE
19.w 12z,dE
i?u.ON 122,0E
ZO.3PI 1210ME
ZO.lN 121.BE

LNO 90R---
LNLl RoR---
LNL) nok---
LNO Rok---
LNO Pl)H---

LNI) RI)M---

LNO RDI’(---

54-P. z---

5ATEl.Il---

LNO QDH---

b4-P- b---

-----
-----
-----
--.--
-.---
-----
-----
NL-SU

----
----
----
----
----
----
----

2505 ‘-/-- ELIP

--
. .
--
-.
--
.-
--
45x3rr

--
-.
-.
. .
-.
--
--
1070rIMtA 105

ST(7 h DIA 4

TAIWAN RDR
RFP PHIL ROR
TAIWAN RoQ
TAIWAN Rr)n
lNNER WC WEAKFNEn
EYE VISIBLE
TAIWAN Rt)fl
INNER WC GONE-ROD

----
2566 ‘-/-- CIRC

-..-- .-
40

.-
1070nMU Y5 10 Q3Y

PRES CHG PAPIOLY



TYPHOON LUCY
EYE FIXES FI.NJ CYCLONE NO. 16

16 JUL - 22 JUL 71

UNIT- FLT 08s
METHoD FI_T LvL SF C
-Accy LvL ilNO WN()

LND nDH---
LNV PDH---
LNII PDH---
54-P- 2--- 5of-lMB 75 ----
LNU Ron---
LNU RDR---
LNIJ f?l)R---
>4-P. .?--- 5onMB 90 ----
LNIJ Rr)R---
LNI) RDR---
LNLI ROR---
54-P- 2--- 500M8 10IJ ----
LNIJ PDH---
I-ND lN3li---
LNII QoH---

MIN FLT
7110MR LvL EYE

!.iGT TI/TO FORM
----

ORIEN-
TATION

EYE
DIA
--

THKN

WALL

CL13 RFMARKS
.- TAIWAN RDR
-- TAIWAN ROR
-- TAIWAN RDQ

10 WC OPEN N
-. TAIWAN Rna
-- TAIWAN ROR
-. TAIWAN RnR

10 PO07+ RDR PRES
-- TAIWAN RI)R
-- nEP PHIL ROR
-- TAIWAN ROR

3 Wc CLSD
. . TAIWAN RDR
-- TAIWAN ROR
-- TAIWAN RIIR

-- TAIWAN ROR
-- TAIWAN ROR
-- TAIWAN RDR
-. TAIWAN RDIa
-- TAIWAN RDR

-- TAIWAN RoR

EYE NOT VT$i8LE
-- TAIWAN ROR

8 RDR PRES POOR
-- POOR FIX-VHHH
.- POOR FIX-VlitiH

-- P(’)OR FIX-VMHH
-. GoOO FIx.vHttH
-- GOOD FIX-VHHH
-- 6000 FIX-VHHH
-- GOOO FIX-VHHH
. . GOOO FIx-vHHH
.- FAIR FIX
-- FAIR FIx-vHHH
-. POOR FIX-VHHH

-- GOOO FIX-VHHH

-- GOOO FIX-VHHH

POSIT
OF

RAOAl?
FIX
NO.

43
44
4s
46
47
48

> 49
.> :; “

52
53
54
55
56
57

TIME
2011002
2012002
2013002
20153tlz
2016522
?Olbooz
2019002

2019002
2020002
202(JUOZ
2021OOZ
2021152
202zrJoz
21OUOOZ
2101OOZ

POSIT
20.3N 121.bE
20.5N li21.lE
20.5N 120.dE
ZO.6N 120.OE
20.8N 120.OE
20.6N 119.dE
ZO.7N l,19*eE
2007N 119.>E
20.9N 119.3E
20.5N llq.3E
20.9N 119.jE
20.9N 119.IE
‘/0.YN llq.oE
ZU.MN llfl.bE
20.9N llH.6E

-----
----
----

---- ●3/-5 Clac
----
----
----

---- +3/-6 CIRC
----

-----
-----

--
--
20
.-
. .
--

25
--

-----
-----
-.---

------
-----
-----

---- .-
----

---- +2/ o Clac
----
----
----
----
----
----
----
----
----

-.
30
--
-.
--
--
-.
.-
--
.-
.-

-----
-----
-----
--.--
-----
-----
-.---
-----
-----

%
60
61
62
63
64
65
66
67
68

%
71
72

iitizooi
2103002
2104OOZ
2105OOZ
2105OOZ
2106OOZ
21061BZ
2100182
21O(AOZ
2107OOZ
211/002
2115002
211dooz
2I21OOZ
2122002

21.(JN llR.;E
21.i2N ~lRodE
21,3N llH.uE
21.4N 117.7E
2i.3N 117.YE
Z1.IN 117.hE
21.(JN 117.ut
21.oN 117*ME
Z1.2N 117.4E
21.lN 116.dE
21.2N 116.oE
21.5N 116.4E
21.8N 115.YE
22.ON lls.bE
22.ON 115.*E

LNo R~t&-

LNU RFM+--

LNLI R@Ff---

LNu pnk---

LNU RnR---
L?iO RDR---

SATELIl--- STG x DIA 4 CAT 7.9
LNLI RI’Ik---

‘a4-P-30--- ~(J”MB ---- ---- ----

LNU RI)k---

LNO RF)H---

LNI) PDR---

LN() RDh---

LNU PPR---

LNO RoR-..

----
/---- .- -- CIRC

----
----

----- .-
25
-.
.-

2U.7t4 111.5E
2d.3N 11+.aE
22.3N lle.2F
.22,3N 114.?F
2Z.3N 11+.2E
22.3N 114.2E
22.3N 114.?E

WI
#

u-l
m

-----
-----
*----
-----
---.-
-----
-----
-----
-----
-----
---.-
---.-
-----

---- --
----
---- --
---- --

73 212300; 22.lN
74 ?20UOOZ 22.2N
75 22u1oOZ 22..?N
76 220201)z 22.4N
77 2203UUZ 22.6N
78 i?204UOZ 22.6N
79 2205002 22.7N

is.3E LNL) R@H---

1%.2E LNb anl4---
14.9E Lr.Jo WOI+---
14.dE LNij !?nu---
14.7E LND RnR---
14.+E LNU PDH---
IQ.2E LNtJ RI_IR---

2r?.3N
22.3N

Z2.3N
2.2.3N
22.3N
22.3N

----
----
.-..
----
----
----

--
--
--
--
--
-.
------

,.
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MARY

Mary developed from a circulation induced from an
upper tropospheric low in the mid-Pacific trough. Tracing
back to a position south of Midway Island on 11 July, the
system drifted westward to a location halfway between Wake
and Ocean Station Victor before aircraft reconnaissance
identified it as a tropical storm on the 17th.

With Jean in the South China Sea and Lucy in the
Philippine Sea, Mary increased the simultaneous storm count
in the western Pacific to three.

Mary began to take a northward course later on the
17th as she rounded the southeastern periphery of a high
cell situated north of the western Hawaiian Islands. The
small size of Mary, the uncertainty of forward accelera-
tion, coupled with the storm’s position being outside the
FWC APT coverage area on the 18th shed uncertainty as to
her location. However, a valuable and timely piece of
information was relayed to Guam by NESS at Suitland, based
on the position of Mary on their geostationary ATS-1 satel-
lite picture. With this information a reconnaissance
aircraft was vectored toward Mary and found that she had
achieved typhoon strength (Figure 5-23 and 5-24).

Remaining at minimal typhoon strength for 24 hours,
Mary passed 150 n mi.west of Ocean Station Victor on the
20th and diminished to storm status as she headed northward.
By morning of the 21st Mary was beyond the range of recon-
naissance aircraft as she accelerated to a rate of 16 kt.
By that afternoon satellite data indicated that cooler air
had entered the storm as she headed northeast and was
becoming extratropical.
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FIGURE5-23, ATS-1GEOSTATIONARYSATELLITEPRESENTATIONOF

MARYAS A NEWLY-FORMEDTYPHOONNORTHOF WAKE ISLAND,

FIGURE5-24, TYPHOONMARYON 19 JULYAS SIGHTEDBY ESSA-9

SOUTHOF OCEANSTATIONVICTOR,
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NADINE

As typhoon Lucy was reaching super typhoon strength in
the Philippine Sea, another circulation destined to be
Iladine, formed southeast of Guam on July 16th.

During her formative stages the pre-Nadin~ .;stem
dumped 6.05 inches of rain on Guam over a tL’.e-c~--period
as she passed into the Philippine Sea causing “ <.,.*
flooding on the island. Evidence that Nadine wa~ on her
way to intensification was provided by the AMERICAN CHARGER
which reported northerly winds at 47 kt about 75 n mi due
west of the center at 2200 GMT July 20th. Nadine took a
track slightly northward of Lucy’s as the ridge began to
build across to the north dictating a west-northwest course
of 8-10 kt.

Quickly reaching typhoon force (Figures 5-25 and 5-26),
Nadine began to grow both in size and strength. The central
pressure began to plummet rapidly and gale force winds began
to spread. At her height the minimum pressure reported by
reconnaissance aircraft was 898 mb some 300 n mi northeast
of Luzon on the 24th. Maximum winds at this time of 150 kt
were packed around Nadine’s 20 n mi diameter eye. 100-kt
winds spread some 100 n mi from the center while gale force
winds encompassed the western Philippine Sea in excess of
300 n mi from the typhoon’s eye.

As Nadine approached Taiwan, gales were felt as far
south as Manila which reported gusts to 33 ki. The
Philippine Weather Bureau station on Basco in the Luzon
Straits measured wind gusts of 127 kt (probably due to
channeling in the straits) as Nadine’s center passe? 100
n mi to the northwest.

The poor weather and low ceilings over Luzon caused by
Nadine may have contributed to the crash of a Pan American
cargo aircraft. Bound from Guam to Manila, the jet crashed
jnto a mountain side 17 miles northeast of Manila on
Juiy 25th with the loss of four crew members.

Nadine’s eye landed on the southeastern coast of Taiwan
between Hsinkong and Taitung in the early morning of July
26th. The typhoon brought torrential rain over southeastern
Taiwan with 12.07 inches recorded at Hengehan during her
passage. Lanyu recorded maximum winds of 95 kt and gusts
to 99 kt. The toll in Taiwan due to the typhoon amounted
to 28 killed with an additional 25 missing. Over 1,250
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FIGURE5-25,NADINEAS A RECENTLYDEVELOPEDTYPHOONIN THE

PHILIPPINESEA ON 22 JULY,

FIGURE5-26, APS-20RADARSCOPEPICTUREOF NADINETAKENFROM

NAVY RECONNAISSANCEAIRCRA~ (VQ-1)AT 2137 GMT 23 JULY (RANGE

MARKSARE AT 50 N MI INTERVALS)c
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homes were totally destroyed and some 2,180 dwellings were
badly damaged. In addition, the Liberian tanker WARWICK
TMDER drug anchor and became lodged in the soft sand off
the southwestern coast of Taiwan.

FIGURE5-27, ESSA-9VIEWOF NADINEAT HER PEAKAS A SUPER

TYPHOONON 24 JULY.
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TYPHOONNADINE
E.YE.FIAES F(JI4 CYCLUNE NO. lR

20 JUL-26JUL71

UNIT- FLT (Ius
FIx METHOLI FLI LvL
NO.

SF C
T1ivF PUSIT -ACCY LvL.

1
WND WND

1904212 1<.(IN 145.uE 5A(ELI”l--- STC R
2 19?3152 12,YN 141.uE 34-P ------ 7onw3 ---- ,?0
3 ?[IUSUUZ 13.3N 141.3E b4-P- 2-10 7UOM8 35 35

2n0515z 14.ON 14n.dE SATELIT--- STG c
: ?OOY3bZ 14.5N 140.7E 34-p- 2-10 71)fiMtl 15 ----

flu>
M1b
SIJ’

----
~nub

100:
]nuj
lnuo

Q91

Q8A
Q7t
97r

----

?.0
95s
Q5U

939
4.V
Q2U

----
Q(J!
91JJ

----

MTN F’LT
7:11~13 LvL

TI/To
EYE
FORM

O!ilEN- EYE
TAIION OIA

lHt(N POSIT
WALL OF
CLf) REMARKS RADAR

FIRST BLTN
-- BROAD CIRCULATION
-- NEG RDR Pt?Es

MORE INTFNSE
-- POORI.Y ORGANIZED
.- WC FORMING W
-- 700 CNTR 10NM W
-- No WC

MORE INTENSE
-- wc OPEN s-w
-- WC OPEN N
-- N() WC
-. UC FoRMING E

FYE VISIBIE
-- CLSO WC-HVY FES
-- WC OPEN W 700 MB

CNTR 4 NM S
. . CLSD WC

FYE vISIRI.E
-. CLSO WC

---- .-/--
3103 10/10

----
..---

----- -.
----- .-

30s7 10/10
3048 (39/09
3072 12/09
---- 27/24

----- --
----- -.
----- .-

45

3s
E-W 44X34

SE-NW 40
SE-NW 3oX2n

23
30

----
----
----
CIRC

CIRC
ELIP
ELIP
ELIP

CIRC
CIRC

7 iiidiii
H ,?11JJ4UZ
9 ?1U42’3Z

10 2?.1uL16z
11 211’3s52
12 2121?02
13 ??(J3zf?z
14 220>222

ik.:11~ii~.rni
15.6N 137.ME
16.(JN 13”(.(JE
l!J.6N 137.uE
15*9N 13b.lE
ib.UN 13s./E
lb.4N 135.(JE
lb.sl~ 134.>E

>4-p-
vQ-p-
>A TEL
54-P.
J(J-P-
94-P.
54-P.
3AIEL

!J--- 3n0N ---- 70
1--- STG C+
6- 4 70QMB 70 -“--
5--- 700MU 60 w---
5--- 700MB 65 75
5 --- 700Mt3 7(I b5
I--- STii X L)IA 2 CA”

29o5 il/09
2950 17/11
2844 12/07
281O 13/09

2743 20/11
2652 19/14

15
16

221b43z 17.llN 133.?E vLl-P-lu---
222’15dZ 17.5N 133.Lt 54-P- 3- 5

----
90

----
1(JO

73031UZ lr.71M 13?.+E >4.P- 5- 5
231JG17Z 19.UN 132.I)F SA-lEL1)---
2310UUZ ltJ.3N 13101E 24-P- 5- 2
2’311322 18.4N 130*dE 54-P ------
23:51>2 lM.SN 13r).3E =14-P- 5- ?
23.2<02z 19.1!4 1?9.2E vtJ-P- 5---

70nMt3
ST,; Y.
IonMtJ
“Ioot+b
71)nM&

270M

93
DIA
115

----

125
145

1<0
3 cd”
-----
----

2557 19/15 CIRC 30

2387 23/16
2356 25/10
%?89 25/16
---- 28/25

/---- -- --

CIRC
----

CIRC
CIRC
CIRC

20
----- --

25
20
20

--
----

14U
.- CI.SO WC-STG FRS

9 CLSO WC
9 CI.so UC 2U.ON 17t.7E

CIRC EYE VSBL
-- CLSO WC
--
-- CLSD WC

23 24U.30]~ 19.31* lill*dE v~-~- 3- 7 -z:.-- i 22 1<0
24 24u5Z5Z 19.514 127*>E >AIELT l---- STC X L)IA 4 CAT-4.U
25 24102YZ 19.914 l?7.iE 54-P- ~- 3 70nMB 10U ---- !39U 2185 21/12

2?10 --/-.

2243 19/13
2240 I?O/16
2243 21/16

CIRC
----
CIIJC
ELIP
ELIP
----
ELIP
-----
----
----

20
----- --

20
N-s 3sX21i

SE-NW 25X2O
--.-- --
NE-SW 40X2%
----- --
----- --
----- --

Z’412UOZ
241bOUZ
74zdl!Jz
25u1OOZ
?5UJUUZ
?’iu345z
25U4UUZ
?5u5iJ(lz
25ubOOZ
.?506232
2513b5Yz
250{002
?Sobouz
25(19UUZ
251JY54Z
2’51(JOOZ
2511(JOZ
?51ZOOZ
251d13z
2513002
?514002
251bUOZ
?5160UZ
?510302

2u.ON 12(../E
ZU.2N 126.dE
.?U.9N 124.9E
21.lN 124.~E
21.4N 124.2E
21.5N 124.(JE
21.6N 123.6E
21.8N 123.~E
21.814 123.4E
2!Z.ON 123.uE
22.2N 123.5E
Z2.ON 123.JE

ZZ.2N lzIj.lE
Z2.3PJ 123.uE
2d.3N 122.7E
.?cI.5N 12?.7E
22.4N 127.+E
<2.5N 12’7.4E
Z2.4N 12?.zE
Z2.4N 12?.lE
22.5N 121.W
r22.6N 121.7E
22.514 l?l.bE
22.7N 121.tIE

54-P ------
54-P- 3- 3
VQ-P- 7- 3
VQ-P- 1- 4
LND ROR---
V(J-P- 1- 4
LNO mR---
LND RDR---
LNU RDR---
SATELIl---
b4.p- 2- 3
LND RDR---
LNL) l?DR---
LNO ROR---
tiQ-p- d- j
LNU Rr)R---
LNU Rott---
LNU RDh’---
V(J-H- 2- ~
I-ND RDR---
LNL) R[)t7---
LNU RrJ@---
LNI) Rot?---
54-P- 5- 8

70nMFJ
70,1M6
700MH
700Mb

700MB

----
100

80
75

8(J

10 CLSO WC-STG FRS
8 CLSD wC-TOPS 25K

31)
31
32
33
34
35
36
37

38
3Y
4(J
41
42
43
44
45
4b
47
4s
49

--
]0 wC oPEN NU
--
--
--

FYE SMALLER
7 CLSD WC

--

-.
--

7 uc OPEN NW
--
--
--

6 UC OPEN SE
. .
--
--
--

2?46 21/16

STG X
700MB

OIA
89

4 CAT 4.U
*--- 9Z r 2454 21/14 ELIP

----

----
----

ELIP
----
----
----

ELIP
----
----
----
----

N-S 25X2n
----- .-

----- --
----- --

N-S 34X2?
----- --
----- --
----- --

N-S 25X2?
----- -.
----- --
----- --
----- -.

3’IoM 1o11 1U5 Y31) ---- 26/24

21.FIN l?L.4E50-.--- ----- ---- /---- -- --

4LI(114B 30 ---- C)jm ---- -6/-7 CTRC 20 -- RAGGED WC
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I r Ptln(llt NMI)lNL

0000Z ~0 J;II TO 12002 26 JUL

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORFCAST 72 HnUR FIIRECAST

POSIT WIND POSIT WINO
200000Z 13.(IN 141.7E 25 1209N 14105F 25
2006002 13.07N 140.9E 30 13.3N 141.lE 30
2012002 14.3N 140.2E 30,14.9N 14004E 30
201800Z 14.RN 139.4E ,35 1501N 13907F 30

r..—-
ERRORS ERRORS ERao~~cRROR>

DST UIND POSIT MINO
13 0 13*4N 139.6F 50
27 0 14c3N i19.2E 55
38 0 17.2N 137.6E 60
25 -5 17.ON 136.8E 65

nST UINO Posl 1 wIND
12’3 5 --,- ----- --
113 ..5 --*- ----- --
101 -10 --*- --*0- --

80 -10 ---- ----- --

DST WIND POSIT Ulm

-- -- --c- ----- --

-- -- ---- ----- --

-- .- --*- ----- --

-- -. ---- ---,- --

r)ST
--
--
--
.-

UIWD
-.
--
--
--

21OOUOZ 15.?N 138.5E 45 15.3N 138.5E 30 6 -15 16.5ti 134.7E 70
17 5 17o0N 133.3E 95

5 16.6N 133.lE 100
1: 0 17*ON 112.lE 105

39 -10 ---- ----- --
91 10 18,+N li?9.4E 125
64 10 17.9N 129.6F 120
81 10 18.4N 12B.6E 125

-- -. -- . * --- ● ✍ ✍✍

144 5 ---- ---,-
80 -15 19.6N 126.3E l;;
77 -15 ---- ---.-” --

.-

.-
33
--

--

.x-.
2106002 15.4N 137.6E 60 ]50bN 137.4F 65
2112002 15.7N 136.8E 70 15*7N 136.7E 75
2118002 15.9N 136.OE 75 16.ON 135o7F 75

2200002
2206002
2212002
2218002

16.?N 135.3E
1605N 13408E
16.RN 134.2E
17.?N 133.5E

80 16.3N 134.8E 80
e5 16.bN 134.7E 85
90 1700N 134.OF 90
95 17.2N 133.5E 95

05 17.eN 13209E 100

17.3N 131.2E 110
1801N ]31.7E 105
1805N 110.9E 115
18.6N 110.7E 1?0

93 s 18.8N 127.7E 130
1: +: 19.4N 12B.7E 125

19.7N 1Z7.9E 130
47 -20 19.8N 127.6E 130

70 -15 ?O.6N 124.4E 110
45 -25 ---- -----
63 -?0 20.9N 124.2E 1;;

114 -10 --,- ----- --

32
.-

143
.-

h
--
ln
-.

2300002
230600z
2312002
2318002

17.6N 13208E
18.(IN 13109E
18.4N 130.9E
18.RN 129.9E

13 -s
13 -lo

8 -10
6 -5

1905N lW.qE 125
19.2N 129.IE ]30
19.9N I?7.4E 140
20.5N 126.oE 135

82 -20 20.8N 127.3fI 130 152 0 ?2.lN 124.lE 170 ?56 In

20 17.9N 13201F 110
39 lM.5N 130.8E 125

40\le.7N 129*9E 135

69 -20 ZO.5N 125.9E 130 155 -5 --,- ---0- .-
;; -10 21,1N 123.8E 125 118 5 ?2.lN 120.lE l;; ?44 ~:

-5 21.7N 122.OE 120 91 30 --o- ----- -- -- --

29 10 22.]N 120.4E 120 9? 60 ---- ---,-
45 0 22.3N 119.4E 115 126 6S ---- ---0-
68 10 22.5N 118.3E I1O 17? 75 ---- -----
60 40 ---- ----- -- -- -- --,- ---.-

240000z 19.lN 12s.9E 145 19,3N
2406002 19.4N 127.9E 150 19.6N
2412002 19.9N 126.8E.i5020.oN
2411)OOZ 20.%N li!5.7E 140 2004N

128*9E
127.7F
126.6F
12S.6E

140
150
150
150

12 -5
16 0

60
8 10

20.8N 175.OE i40
21*1N I?3.8E ~35
2104N !22.8E 130
2109N l?~olE 130

-- -- -.,
-- . . -.
-- .- --
-- -. --

-- . . --
-- .- --
.- -- --
-- -- -.

-- -- --
-- -. --
-- -- --

250000z 21.IN 124.6E 130 2009N

2506002 21oRN 123.5E( 135 21.8N
251dooZ 22o4N 122.2E 120 22*6N
2S18002 22.~N 121,0E 90 220~N

124051T
123.7E
122.3E
121 ●3E

130
125
120
105

13 0 22.2N 119.8E 10S 78 45 --,- ---,- -- -- -- ---- -....-
30 30 .-e- ---,- -- -- -. ---- . . . . .
78 30 --e------ -- -- -- --,--..n--- -. --o-*--0- -- -- .- ----.---o-

11 -10 24.ON i18.9E ‘i10
13 0 23o9N 117.3E 65
18 15 ---- ---,- --

-.260000Z 23.5N 119.7E ,60’2304N
2606002 2402N 11804E ‘%0 24o2N
2612002 25.7N 117.2E 35 24o9N

119.6E
11806E
117*8E

70
55
50

8 10 --9- -----
11 5 ---- ---*-
37 15 --,- -----

. . . . ..-o- ---*- -- -- -- --,.. “--o-

-- -. ..-*- ----- -- -- -- ----- ---o-

-- . . --o- ----- .- -- -- --,- ---o-.-

. TYPHOONS WILE WIND OVER 35KTS
wARNING 74-HR 48-HR 72-wI

AVERAGE FORFCAST ERROR 13NM 63NM 107NH 142NM
AVERAGE RIGHT ANGLE ERROR 8NM 14NM 41NM 36w
AVERAGE MAGNITUDE OF UINO ERROR 5KTS 15KTS 25KTS 35@S
AVERAGE 61AS OF MIND ERROR oKTS 3KTS 10KTS 2;uTS
NUMBER OF FoRECASTS 24 ?3 14

ALL FORtCASTS
WARNING 24-HR 48-HR 72-HR

15NM 63NM I07NM 142NM
9NM 34NM 41NM -46NM
5KTS lsKTS 25KTS 35KTS
oKTS 3KTS 10KTS ?7KTS

27 23 14 5
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OLIVE

Olive climaxed the most active July on record as another
in a succession of circulations in the equatorial trough
formed east of Guam on 24 July. After drifting over Guam
the system took a northward bend due to the influence of a
weak trough to the north. After commencing a northeast
drift, the circulation began to grow in size but did not
become better organized. By the 29th a rather complex cloud
system was in evidence as viewed by satellite. As the sub-
tropical ridge began to strengthen, the depression began to

slowly intensify and start an erratic, meandering westerly
track, reaching storm status early on the 31st (Figure 5-28).
Switching to a northwest direction, Olive finally achieved
typhoon force by mid-day of the 2nd. The typhoon reached
her peak intensity of 85 kt some 48 hours later as she
neared Yaku-Shims in the northern Ryukyus (Figure 5-29).

With the approach of a long-wave trough off the coast
of China, the typhoon swung to a northerly track with her
center driving through western Kyushu east of Nagasaki on
the 5th. Crossing the Ryukyus, the highest winds and lowest
pressure were reported at the Japanese Yaku-Shims station
with 80 kt gusting to 119 kt and 938.7 mb respectively.

Torrential rains measuring up to 59.8 inches in the
mountainous regions of Kyushu (Ebino, Miyazaki prefecture)
accounted for numerous landslides and for 69 persons killed,
209 injured, and over 1,700 dwellings partly or completely
destroyed. At sea the 7,935-ton motorship KAMO MARU was
forced aground off Hesaki Lighthouse while the 975-ton
SHINMEI MARU ran aground six miles west of Anami-o-shims.

5-75

Weakened considerably by her traverse of Kyushu, Olive
entered the Sea of Japan as a tropical storm and paralleled
the Korean coast before turning on a northeast course and
becoming extratropical.



FIGURE5-28. TROPICALSTORMOLIVE(LEFT)AS A MEMBEROF A

LARGECIRCULATIONSYSTEMSTRETCHINGFROMNEST OF THE BONIN
ISLANDGROUPTO MARCUSISLAND-31 JULY,

FIGURE5-29, CAMERASABOARDESSA-9PHOTOGRAPHTYPHOONOLIVE

NEARTHE RYUKYUCHAINON 3 AUGUST,
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EYE

UN IT-
FIx METHOD FLT
No. TItiL POSIT ‘ACCY LvL

TYPHOON OLIVE
FIXES FUR CYCLUNE NO. 19

Z9 JUL- 06AUG 71

POSrT
OF

RAD4n

FLT 06s nBS
LvL SF c M1lY
WNO HI*O sLI’

MIN
700MB

HGT
----

FI.T
LVL EYE ORAEN- EYE

TI/To FORM TAIION DIA
--/-- ---- ----- --

THKN
WALL
CLTI

--

.-
--
.-
--

RFMARKS
C141 RDR FIX
FIRST BLTN
POORLY OEFINEn
700MFI CNTR FIX
wIND EYE ?NM nIA
7ooMiI CNTR FIx
NEG aDR PWES
LESS INTFNSE
WK CLSD WC-700
MB CNTR FIX

EST POSIT
WC OPEN S SEM1C
WC OPEN N SEt4TC
SFC CNTR WELL OEF
-700 CNTR 10NM S
STRONGER
POORLY DEF-700MB
CNTR 21NM SW
NO WC-700 CNTO FX
POORI.Y DEFINED
WC OPEN NE-S
STRONGER
WC OPEN NE
CLSD WC
WC PoORLY DEF
VERY POORLY DEF
SML EYE V1S16LE
POOR1.Y DEF-SFC
CNTR 15NM ENE
POORLY OEF-SFC
CNTR 5NM IL
CLSD WC
CLSO WC
CLSD WC-ROTATING
30 DEG/HR
FST POSIT
CL,SD wC-700MB

CNTR 4NM NW
STN 47909 28.4N 179.5E
CLSD WC-700 FIX
STN 47909 2@.4N 1?9.5E

1
z
3
4
5
6

27unlUZ
?9U+32Z
291,?302
29150UZ
2922d4z
3uu43(fz

lb.6N 140.lIE
22.5N 147.I)E
23.2N i4403E
23.5N 14’3.>E
Z3.81U 147*6E
24.3[+ 141*7E

--------- .-
>ATELI (---
b4-P-20-10
34-P. 5-10
v(J-p- ‘3- 2
54-P-15-IO

------ ----
STG t+
70rIMtl 35
700Mtl 40

3~(3M ----
70nMt! 30

---- ----

3048
3030
-----
2990

09/10 ---- ----- -.
10/10 ---- ----- --
27/23 ---- ----- -.
11/]1 ---- ----” --

---- Q9fa
---- qil+

30 99U
. . . . 991

7
8

30()’J31Z
30UY5HZ

.24.5A 141.ZE
Z4.UN 141.uE

SATCLI l---
kJ4-p- 5-..

STC C
700M8 26 ----- 9b 7 z9B1 15/13 ELIP N-s 2I3X1O -.

9 3011212
3015.322
301O3UZ
30Z13UZ
3104OUZ

31O+34Z
31UY15Z

24.0(4 1411.Q~
2j.[N 140.JE
24.UN 140.lE
2+.ON 13~.ItE
23.7N 13R.bE

Z4.ON 137.>E
23.9N 13R.dE

!J4-P ------
VQ-R-2!J---
$’Q-p-lu- 5
VQ-P-12- 8
54-P- 3- 5

700Mt3 ----
----- ----
----- ----
----- ----

700Mi3 41

STG C+
700MB 4LI

---- ----
---- ----

40 Q6b
40 98{
40 9“79

29B7 /-- -- .----
-----
---.-
.----
-----

----
----
----
----
----

--
--
25
20
-.

-.
--
--
--
. .

10
11
12

../--
26/24
27/25
19/15

----
----
----
293513

u-l
1 14

15
SATELIT---
54-P- 2- ~ 40 979 2929 18/12 ---- ----- -- --

23.lN 137.ItE
23.6N 137..jE
Z4,1N 13fi.7E
Z4.5N 136.uE
24.5N 136.LE
24.2N 135.4E
24.7N 135.lE
25.ON 134.2E
Zb.UN 135.uE
25.4N 134.>E

25.6N 134.4E

5.4-P- 8---
54-P- M---
VQ-P- i?- 2
>ATELIT---
VQ-P- 8- 2
54-P- 3- 2
54-P- 2- 3
54-P- 5---
SATELIT---
54-p- 5---

70nMB 30
IOOMB 45
700M14 5$3
STG X DIA
700MM 60
7oof.ltI 50
700MB 60
100MB 55
STG X DIA
700M13 60

----- 970
40 978
60 Q71

2 C4T ?.U
65 96 [

---- 966
b5 QbO
>5 97+

3 CAT I.V
bo ----

2890
2R86
276Z

19/10
16/15
27/24

31103UZ
31C?101Z
O1O5I7Z
01U533Z
oloY3bz
Olloouz
012ZOOZ
0204212
020440Z
020f1213z

----
ELIP
----

-----
NE-sW
.----

--
20X 5
-.

--
-..
-.

2737
2807
2819
2847

27/25
16/16
16/13
12/10

30
20X16
20
..-

..-.-
EI-lP
----
----

-----
N-S

-----
-----

-.

15/11 2OX1O2716 ELIP E-W --

40X21126 020YOIZ 54-p- 5--- 700MIJ 60 70 957 2679 19/12 ELIP E-w --

0213002
021630Z
021H17Z

~5..MN 133.5E
26.3N 133.4E
26.5N 133.4E

~iJ-R-lS-lCl
VQ-P-13- 3
vu-p- 8- 3

---- ---”

-“-- ::!
----

--/25
17/15
17/13

25
25
20

27
28
29

----- ----
700MB ----
700MB ----

----
-..--
----

-..--
-----
-----

54-n ------
54-P- 3- 2

30
31

030U04Z
O3O1OOZ

27.2N 13?.dE
2“7.3N 132.7E

----- ----
700MB 70

---- -..-a

80 04tl
----
2646

--/--
16/16

----
----

---.-
-.-.-

--
15

.-
10

32
33
34
35

(130200Z
0304002
0305002
0305352
030bOOZ
030653z
0307002
0307002
030”700Z
030800Z
030BOOZ

27.5N 132.5E
27.7N 13?.3E
27.8N 13?.2E
28.ON 13?.oE
28.ON 13z.LE
28.IN 131.9E
2B.2N 131.9E
28.lN 131.9E
28.lN 132.l)E
2LI.4N 131.7E
2L1.4N ~31.bE

LND r@l---
54-p- 2- 5
LND RDR---
SATELIT---
LNO ROR---
VQ-P. 2- 2
LNO ROR---
LNO RDR---
LNIJ RDR---
LND RoR---
LND T/oR---

-----
-----
-----

----
----
----

-.
15
--

--
10
--

7ollMB 70

STG X DIA

70nM6 70

---- 945

4 CAT 4.$

75 945

2618 16/14

STN 47909 2i3.4N
CLSO WC
STN RJFF 33.6N
STN 47909 2tl.4N
STN 47869 30.6ti
STN RJFF 33.6N
STN 47069 30.6N

----
----
----
----
----
----
----

-----
-----
-.---
-----
-----
-----
-----

--
15
--
-.
.-
--
-.

--
7

--
--

:;
38
39
40
41
42

2518 26/24

--
-.
-.





TYPHOON OLIVE
EYE FIXES FUR CYCLUNE NO. ?9

29 JUL - 06 AUG 71

POSIT
OF

PA0414
28.4N l?Y.SE
3u.6N 131.OF
31J.6N 131.OF
Z8.4N 1?9.5E
3J.6N 130.4E

30.6N 131.o~
~13.4N I?9.5F
33.6N 13~.4E
33.6N l?Q.4E
33.4N IqIJ.3E
30.6N 13!.OE
2u.4N 1?9.5F.

33.4N 13U,3F
33.6N 131J.4F
33.6N 13u.4E
JJ.4N 13u.”~F
3U.6N 131.flF

33.6N 13u.4E
33.4N 13u.3F
3U.6N 131.OF
33.6N 13u.4E

33.4N 13u.3E
~U.hN 131.OE
33.($N 13u.4k
30.6N 131.OE
33.4N l?Q.3F
30.6N 131.oF
33.4N 13u.3E
33.6N 13u.4F
30.7N I?8.HF
33.6N 13u.4E

FIX
NO.

93
94
95

:;
98
99

100
101
102
103
104
105
106
1(J7
108
11J9
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
13(I
131
132
133
134
135
136
137
138
139
140
141
14?

UNIT-
METHOU
-ACCY

LNll wDR---
LNO ROR---
LN13 RoR---
LNiJ RDR---
LNO REJl?---
54-P- o- z
LNI’) l?DR---
LNIJ RDFt---
LNo QI)R---
LND Rt)I?---
LNo F@---
LNO Roh---
LNLl R13H---
54-P- u- ~
LNO RDR---
LNII aoR---
LNU QDH---
LND 1701?---
LNO Ro14---
>4--------
LNU RDR---
LNIj RDR---
LND R13N---
LNU RDR---
>4-P- 0- 2
LNO RDH---
LNIJ Pnn---
LNu Rni?---
LN(I POR---
LND I?nR---
LNO RpR---
I-Nll r?oi4---
LNu GDH---
VQ-R- 1---
LNIJ ROI+--
V(J-P- 1- 2
LNII R71R---
VQ-P- 1- 9
LND w_)R---
54-p- ?- 6
I-NO RoR---
LNO Rrv+---
LNO l?oH---
54.p. 2. 4
SAIEL~ l’---
54-P. 3---
~NIJ l?lll?---
Lbo poR---
LNU RDH---
LNIJ RDli---

FLT
FLT LVL
L\IL WNO

Otis
SF C
WNO

b5

----

. . . .

----

----

----

----

----

MIN FLT

700MB LVL
dGT TI/To

THKN
WAI L
CLI) REMARKS

EYE
FORM
--~.
----

ORIEN- EYE
TATION DIA
----- --

TIME
041J500Z
0405002
040tooz
0407002
04(J7UOZ
0407002
04U600Z
(J4UU0UZ
040bOOZ
0409UOZ
04UYOUZ
(J41UOOZ
O41OOUZ
041iJ00Z
O41OUOZ
0410002
O411OOZ
O411OOZ
13411(Juz
0411302
0412uo~
041f!ouz
041ZUOZ
04130fJZ
0413002
041+OUZ
0414UOZ
04ibuuz
0415002
0415UOZ
U415UOZ
n41b(Joz
041booz
041b06z
041/002
IJ41052Z
041YOOZ
04C’130Z
05UJOUZ
0501uu~
05UZOOZ
0502002
0503002
05041UZ
0505412
(150/002
050YUIJZ
nsluooz
0511JUOZ
0511JOUZ

POSIT
29.6(N 130.oE
2Y.7N 13fl.uE
29.6N 130.2E
29.614 13n.JE
29.6N 139.3E
d9.71Y 12Q.@E
29.LIN 110.4E
Z9.l+IY 130.4E
29.7N 131).3E
t?9.8N 130.3E
3U.2N 130.3E
3U.JI~ 130.5E
3U*3N 130.5E
3u.2N 130.4E
30.2N 130.4E
3U.3N 1300bE
.30.5N 130.bE
30.4N 130.ZE
30.81Y 130.dE
30.bN 130.2E
30.7N 130.5E
3u.5N 130.uE
3u.6N 130.uE
JO.7N 13n.uE
3U.dN 12Y./E
311.7N 124.IE
3(J.7N lZQ.YE
3U.7N 130.uE
3U.MN 130.uE
3U./li 12Q./E
30.ON 1311.uE
3U.HN l?Q.t$E
3U.9N 129*9E
30.71$ 129.YE
31.UN 1311.uE
31.10+ 130.uE
31.2N 1.30.lE
31.7N 130.lE
32.7N 130.>E
3206N 130*4E

33.UN 13fl.4E
3z.41Y 130.ZE
33.4N 130.4E
33,6N 130.ZE
34.ON 130.uE
J4.3N 13(1.lE
34.t.N 130.4E
34.9(4 13rI./E
34.9N 130.7E
3!y.l)N 13f).f)E

--
--
-.
--
-.

5
--
--
-.
--
--
-.
. .
--
--
--
-.
-.
-.
--
.-
-.
--
. .
..-
--
--
.-
--
-.
--
--
. .
--
. .

3
--
.-
--
. .
--
-.
--
-.

-.
.-
--
--
.-

STN 47909
STN 47869
STN 47869
STN 47909
STN RJFF
UC OPEN NW Q(J4D
STN 47869
STN 47909
STN RJFF
STN RJFF
STN 47806
S-TN 478b9
STN 47909
WC BREAKING UP
STN 47806
STN RJFF
STN I?JFF
STN 47806
STN 47869
FYE FILLTNG
STN RJFF
STN 47806
STN 4786Q
STN RJFF
NO WC
STN 47t)0A
STN 47869
STN RJFF
STN 47869
STN 47806
STN 47869
STN 47806
STN QJFF
HOLE IN WDR PRES
STN RJFF
WC OPEN U SEMTC
STN f?JFF
NEG RON PRES
STN R.)FF

----- -.
----
----
--..-
--.-
----
----
----
----
----
----
----
----
----
-----

----- --
----- -.
----- --
----- 10
----- --
----- --
----- --
----- --
----- --
----- -.,
----- .-
----- --
------ --
. ----- --

500ML4 45 2371 03/03

7011M13 ---- 2357 20/19

----
----

------ .-
----- .-

----
----
----
----
----
----
----
----
----

----- --
----- -.
----- -.
----- --
----- --
----- --
----- --
----- --
----- --

---- --/-..

2392 02/02

----- ----

Sijornlj . . . .

----- ------
------ ------
----- .-----

----
----
----
----
----
----
----

----- --
----- --
----- --
----- 11
----- --
----- 14
----- --

---- .-/--

?600 20/13

2554 17/13

2h24 15/13

----- ----

700Mb ----

700Mtl ----

700MB 93

33.6N

33.6N

33.6N
35.5N
33.6N

‘3U.4F

3U.4E

3U.4E
3Y.$3E
3u.4k

----- ------
----- ------

tJJ~ Fll~FF’RES

STN I?JTT

----
-....-
----
-..--

----- --
----- --
----- --
----- .-
----- 10

STN RJFF
POORLY OEFINEI)
UEAKENING
WK WC N AMO SW
STN RJFF
STN RJFF
STN 47791
STN 47806

2719 17/15

2795 16/14

IooMb 45
STG X L)IA
700MB 65

---- -.-m

4 CAT 7.V
35 Q7i

“-..

‘---- 25
----- --
----- --
----- --
----- -.

----
----
----
..---

33.bN 13u.4F
33.6N 13u.4F
35.5N 13j.}E
33.4N 13u.3E----
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ROSE

During her early life, Rose was in a class of midget
typhoons having an area extent of 100-150 miles (Figure
5-30). Before her life cycle was spent, however, Rose
had the distinction of being the most disastrous typhoon
of the 1971 season.

A small circulation was evident in synoptic and
satellite data as early as the 7th at a position north
of Truk. On the evening of August 9th, the radars at
Fleet Weather Central Guam and Andersen AFB, Guam detected
a small circulation with spiraling convection passing just
north of Guam. Aircraft investigation the following
morning revealed a mini-storm with 35- to 40-kt winds.
By the late afternoon, Rose coiled to minimum typhoon
streilgt~’with no increase in size and set out on a
westerl}+ course at 14-1S kt for Luzon. Except for a
12-hour period during the late afternoon and evening of
the llth, Rose remained at typhoon strength as she navi-
gated the Philippine Sea and gradually generated winds to
110 kt before striking Luzon.

It is noteworthy that, although Rose exhibited typhoon-
force winds, the central pressures observed by reconnaissance
aircraft were unusually high for the standard pressure-wind
relationships used at JTWC (Takahasi, 1939). It is believed
the small size and tight gradients associated with Rose
were responsible for this anomaly.

Making landfall north of Palanan Point, Rose crossed
the mountainous terrain of northern Luzon and emerged in
the South China Sea as a minimal typhoon. While inland,
the Philippine Weather Bureau station at Tuguegarao reported
maximum winds of 75 kt and the barometer dipped to 986.5 mb
during center passage.

Rose had been steered for several days by a strong high
cell centered near Shanghai. This cell began to weaken
significantly as Rose began her journey in the South China
Sea. In response to the synoptic-scale changes, the
typhoon shifted to a more northwesterly course and began
to slow to 6-7 kt in forward movement later on the 15th.
Aircraft reconnaissance reports indicated deepening was
taking place before Rose crossed the no-fly zone as the
central pressure dropped from 980 mb to 959 mb in ten hours
during the 15th.
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FIGURE5-30, MINI-TYPHOONROSEAS PHOTOGRAPHEDBY ESSA-9ON

11 AUGUST,

FIGURE5-31, RAJARSCOPEPICTUREOF ROSETAKENAT 0400 GMT

16 AUGUST1971 FROMTHE ROYALOBSERVATORY’SRAOAR(RANGEMARKS

QON M1)--COURTESYROYALOBSERVATORYHONGKONG,

,,

,.
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“The eye of the storm began to appear on the radar at
the Royal Observatory the afternoon of the 16th (Figures
2-15 and 5-31), while a ship report in the vicinity of the
eye confirmed that the deepening trend had continued to
950 mb. The SS NUDDEA reported winds of 90-110 kt close
to the center. Considering last reports from aircraft
penetration of Rose and the continued deepening trend, the
typhoon probably peaked near 120 kt at this time before
weakening slightly when the eye arrived at Lantau Tsland
off Hong Kong shortly after mi’dnight of the 16th. Moving
inland on the 17th, the storm weakened and dissipated
northeast of Canton the following day.

Meteorological extremes measured within the colony
showed a minimum pressure of 963.2 mb at Cheang Chau after
midnight while a maximum gust of 121 kt was reported at the
Royal Observatory. The 11.34 inches of rain which fell at
the Observatory during the 24 hours of Rose’s passage was the
highest value ever recorded in one calendar day in August.

Typhoon Rose was probably one of the most intense and
violent typhoons that has affected Hong Kong. Twenty-six
ocean-going vessels went aground and two were sunk (Table
5-l). A total of 130 deaths was attributable to the
typhoon and over 5,600 people were made homeless. Also
in the harbor, some 300 small craft including 100 pleasure
craft were sunk or damaged (Figure 5-32).

The Macao ferry FATSHAN capsized resulting in the loss
of 88 crew members and is regarded as one of the worst
maritime disasters in the colony’s history.
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TABLE 5-1. LISTINGOFVESSELCASUALTIESINCURREDAT HONG KONG DURING TYPHOON ROSE*

VESSEL

GREEN BAY
FLYING DRAGON
REGULUS
AMERICAN HAWK
FATSHAN (Ferry)
RED SEA
DWARKA
HUNTSLAND
EASTERN CAPE
JADE LILY
SEA CORAL
LEE HONG (Ferry)
~:A:E~;erry)

GALLANTRY
MONRUBY
WINFIELD TRADER
KAOHSIUNG
TIEN HONG
BILLY
SHONAN MARU
KYOHO MARU
LAOSHAN
TAIPIENG
NURITH
COMANDANTE CAMILO CIENFUEGOS
WORLD DALE
KOTA SENTOSA
JILIN
FERNBANK
GUIMARAS
WATUDAMBO
TUNG THAI
WAH FAT
ARISA

FLAG

United States
United States
United States
United States
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
British Commonwealth
Panama
Panama
Panama
Panama
Liberia
Liberia
Japanese
Japanese
Somali
Somali
Israel
Cuba
Greece
Singapore
China
Norway
Philippines
Indonesia
Taiwan
Taiwan
Taiwan

TONNAGE

11,021
8,243
---

7,909
2,637
7,026
4,851
9,353
6,205

11,753
10,421
1,127
3,670
---

7,582
5,312

11,038
1,289

12,417
8,705
2,116
2,998

10,087
5,676
6,982
9,735

15,729
---

6,804
8,981
3,555
2,165
2,492
---
---

*SOURCE - 1. Casualty Returns, The Liverpool Underwriters’ Association - Aug 1971.
2. Mariner’s Weather Log, NOAA - Vol 16, No 1
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SHIRLEY

Forming from a disturbance caused by an upper-level
circulation in the mid-Pacific trough, the first signs of
Shirley’s surface inducement came from the HAWAII BEAR on
the llth, which confirmed the existence of a circulation
300 n mi southwest of Marcus Island. Aircraft reconnais-
sance early on the 13th revealed the status of the system
as a tropical storm with 55-kt winds and placed Shirley
some 250 n mi southeast of Iwo Jima (Figure 5-33).

Situated in a weakness area in the subtropical ridge,
the storm remained quasi-stationary for 12 hours before she
shifted to a northerly course at 5 kt and acquired typhoon
strength during the evening of the 13th.

Continuing on a northerly course along the western
periphery of a high cell centered south of Ocean Station
Victor, Shirley’s forward movement gradually increased to
15 kt over the next four days (Figure 5-34). Maximum winds
during her lifetime reached 90 kt on the 16th at a position
400 miles east-southeast of Tokyo.

As the westerlies began to take hold, she shifted course
toward the northeast accelerating to 40 kt but retaining
her intensity. Late on the 17th, Shirley transformed to
extratropical characteristics east of Hokkaido.

Invaluable service was furnished by the Norweigen ship
BONNEVILLE which responded to Fleet Weather Central Guamls
request for three-hourly ship reports during the uncertain
forecast period from the 12th to the 14th. Peak winds of
42 kt were experienced by the BONNEVILLE early in the
morning of the 12th.
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FIGURE5-33, SHIRLEYAS A RECENTLY-DEVELOPEDSTORMBHWEEN

MARCUSAND IWOJIMAON 12 AUGUST. TROPICALSYSTEMSEENON

WESTERNPORTIONOF ESSA-9ISNPHOONROSE,

FIGURE5-34, ESSA-9SATELLITEVIEWOF TYPHOONSHIRLEYLOCATED

EASTOF CHI CHI JIMA ISLANDON 15 AUGUST,
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HGT TI/TO

EYE
FORM

ONIEN- EYE
TAIION OIATlmt.

11OS*HZ
IIZJ3LIZ
120+462
I“jlluullz
1301002
13U35UZ
1304002
131ud9z
1311202
13155UZ
1322002
1404252

14044UZ
141uoo~
1415452
14/2202
1503302
15(Js56z
15114bZ
151>222

PUSIT
11.5N 150.bE
2/.ON 14M.YE
I?l.5N 146.uE
21.lN 144.lE
Zd.bti 14+.1,2
Z3.ON 144.uE
2CJ.71* 146.dE
Zd.jh 144.uE
Z2.81Y 144.>E
23.3N 144.lE
24.lN 144.dE
24.7N 144.YE

Z5.ON 144.hE
Z4,11N 145.uE
25.7N 145.3E
26,8N 145.lE
27.6N 14’5.lE
27.5N 14cI.5E
ZM.7N 145.4E
2Y.714 16s.uE

o-l

&
u-l

20 ----

3 CAT 7.V
#!5 Inub
Is !)Yd

---- --/-. ----- .-

3097 12/10
37)45 16/12

----
----

----- -.
----- 10

Is QYL
---- . . ..-

3021 lb/12
---- --/--

-----
--”-- ::
----- --

-----

----- 3’----- 35

----
----
----
----
----
----

---- ----
b5 ~mu
?0 9M*
65 Qmd

---- -“/--
3008 15/12
2947 13/11
290H 10/08

5ATELIT----
54-P. 3- 5
54-P- 3- 3
54-P-lo---
54-P-l/---
SATEL,IT---
V(J-R-1O- 5
V(J-R-10- 5

STG C.
700MtJ 60
70nM8 6S
7oflMM ----
7011MM
STG X Dyi
----- ----
----- ----

---- 97>
---- 9 I*

65 9bY
bO 96b

2 CAT 3.5
---- ----
---- --.4

2R90
2865
2832
2804

14/11
17/11
14/09

14/10

----- 25
----- 10
----- 30
----- 10

----
----
----
----

2
--
.-

MC OPEN NE
CLSO WC
CLSD UC
SMALI. EYE VSBL
UC OPEN NE 27.IN 14~.OE
WC OPEN SW-ROTATr 29.tw4 14+.HE
NE 200 OEG/6HB
OPEN NW SEMIC
700 CNTR 7NU M
SAME AS 04Z RMK
LITTLE CHG
700 WIND CNTR 15
NM N OF Rrul CNTR
FL CNTR 1S IN NE
QIJAD OF I?i_lR CNTR
UC DISSIPATING
WC OPEN n
NO tiC
RAGGFO EYE
i3ASEll ON CLO CIRC

----
----

--/--
--/--

----
----

‘---- 16
----- 17

R
--

J1oIM 14s.4E 54-P- 6- 2 70fIMM 85 90 95U 2725 13/11 ----- 20 4----

160+002
1604552
1611JIOZ

32,1N 145.YE
32.5N 146.UE
34.ON 14fJ.4E

54-P. 2- 2
SATELIl---
54-p-14---

70nMB 85
STG C+
7(JllMtJ 40

2743 15/11 ----- 20 3----

---- Qbb 2R16 16/14 ----- 60---- --

7onMtJ 45161Z15Z 34.5N 147.3E 54-P ------ *--- ---- ---- /-- -- ----- ------ -.

]blbooz
1622412
1704002
1704022
170(002

35.81v 14R.7E
3t$.lN 14Q.YE
40.8PI 152.5E
41.ON 15?.uE
42.5N 153.ME

b4-P-2V---
VQ-P-l(J- 5
54-P-IL)- 5
3ATELIl---
54-p.#---

7i.JflMB ----
7onMB ----
7onMB 78
STG X OIA
----- ----

---- 9b0
lUO Qb 1
100 Qb>

2 CAT ?*U
---- ---a

2!313
2807
2679

15/15
19/18
16/--

----- 60
‘---- 16
----- -.

----
----
----

--
7

--

---- --/-- ---- ----- -. --



12002 1? AItG TO 061102 17 AUG

8EST lnAcI( MAWINO 24 m FO~tCAsT +0 NO(JR FOWCAST 72 moua rnRLcASl.- --
Waom Cnaws Emoss

0s1 UINO Posil dlrw nSI 91N0 Posl 1

taof)ue

UINO 0s1 M!NO Pnsl T Utuo nST ulun

1212002 Z2*2M l*6*m
1210002 22*IM 14S.9E

1300002 22*%N 14s.22
1306002 22.aM 144.U
1312002 2301M 16403E
1310002 2306N 16601E

1400002 24*IM 1*4.32
1406002 2*.W 144.7E
14]2002 ZS.7M 145.2t
l*loo@z Z*.OM l*S.3E

1s00002 26*9N 145*32
1s06002 27*9M 1*5.32
1s12002 29*1N 145*3C
1510002 3001M 14s03s

1600002 31*W 10s652
1606002 320w i4S09C
1612002 340W 14609E
1610002 36ew 160.62

1700002 30*3N 1s0.2s
1706002 41.6M 1S3COC

146.Ot 45
16407E 4s

144*ZF W
144*5F ?0
143*SF 70
144*2E ?0

14402E 65
145*2F 65
145*OF 65
145.*E ?s

14s03(! 80
145*1F 00
16s.3(! 7s
14s05!! 70

145*5F 05
14602C OS
146.9c ?0
14Q.6c 6S

lSOOIC 00
153*4C 0s

●1 O 22.TN 160.7F 60 200 -S 24.2N 13s.OE TO 513 -5 ?5.6N 130.TE 75 n02 -lo
6* .5 22*9N 119.*E 60 761 -10 2404M 1340W ?0 591 -lo --o- ----- -- -- --

55 22*5U
60 2?*4N
65 22.~
70 23.3N

?0 24.lM
7S 24eW
?5 24*KN
00 26.OM

nO 270iM
as 200WA
as 20*$N
RS 29.VN

90 31*5N
90 320$N
14533*3N
#S 3602N

90 38*7N
96 b .Om

55 0
16 10
48 5
19 0

s -5
28 -10
26 -10
s -5

12 0
12 -5
18 -10
16 -1$

0 -s
28 -5
12 -15
49 -20

24 -10
30 -5

23*OU 119.7C
2301M IcO.8E
23.3M 119.9F
23o3N 14J.2F

70 >60 0
os ?29 10
*O 110 5
@o 19? o

70 ?30 -10
65 105 -20
7% >04 -lo
as 102 0

2402U 135,52
2400N 13606C
24.3M 1S5.6E
23.4M 130.9S

7s SS2 -5 75.4N 131.411 nO n24 -la
*S 52? 10 ---- ----- -- -- --
90 591 s ?504N 131.4f too 967 1-
90 S26 S --o- ----- -- .- -.

23QIN 144.oE
2300N ~43.7E
24.*N 14405C
28.4N I&5.w

2300M 139.7C
23.oM 1J9.4E
24.ON 1~1.5t
31.13U146.OC

75 594 -Is
75 b03 -1%
OS 607 0
as 283 0

?3.3N
--o-
--*-
.-o-

135.3E
---*-
---o-
---.-

ns 1174 -=
-. -.
.- --
.- -.

-. --
.- --
-. --
. . -.

. . -.

. . --

. . -.

.- -.

. . -.
-. -.

-.
.-
-.

--
-.
--
. .

-.
-.
-.
. .

--
-.

30*IN Iss.,c
31o?N 14S03t
32.2M 166.IF
33*9W 160.U

75 ●7 -1s
?0 -30

:: 143 -30
SO 146 -35

Ss 166 -35
Se 124 -40
.- -- --
0- .- --

4s 311 -4s

3S 446 -95
.- .- . .
.- .- -.

33.3N l*Oo4t!
3402N 15107E
---- .--o-
--e- ---o-

--*-
--*-
--e-

.-o-

..--o-

-.. . .

---o-

-----

--*- ---*- .- . . . .
. . -- -.
.- -- .-
-- .- -.

--o-

--o-

.-*-

.-o-

-.. ●✍

---o-

---o-

---o-

--*- ---o-

--*- ---Q-

.-.. ---*- --o- ---*-

.-*- ----- . . .- --
-- -- --

--o- ---o- .- -- --
.- -. -*

.-*-

.-o-

--- ●✍

✍✍✍✍✍---- -.-*- --o- .--c-

tvPMOONS UMILC UIMO OVER 3SKTS ALL rOWCASTS
UbNiJIN$ ?4.M- 4.-* T2.W UA@1N6 24-M 46-NR 72-Na

AV[nA$2 FOWCA$T E~W 2WN 26- 52SNM 942NN 29fM 208NN S25NN 942NN
AV$aA62 R16NT ANOLE CnaOS lSNN 112* 321NN 6T2NM
AVCnAS2 NA6NITU02 W UIW EH_ 7KT$ 16KTS 14KT$ IOKTS

1- 112- 321H 672-

AVCRA$S u[AS OP UINO cmftUQ
7KTS i6KTS 14KTS 10KTS

‘6KT5 -14KTS -llKT$ -3Kf5 --?S -i4K15 -lIKTS -3KT$
NUM2ER OF FORECASTS 20 16 12 4 20 16 12 4
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TRIX

A disturbance created by an upper-level circulation
in the mid-Pacific trough gave birth to a surface circula-
tion, later to be Trix, some 200 n mi southwest of Marcus
Island on the 19th. By the following day, winds of tropi-
cal-storm force were being generated in the system.

A stationary short-wave trough in the westerlies over
the Kuril Islands had broken down the subtropical ridge
in the general longitude of the typhoon, thus providing
little steering current to Trix. The storm drifted north-
ward at 6-7 kt (Figure 5-s5) attaining typhoon-force strength
the night of the 21st 100 n mi west of Marcus Island.

On the 22nd the storm remained nearly stationary for
24 hours, then in response to strengthening of the ridge,
Trix began a westward track on a heading that took her
near Iwo Jima on the morning of the 26th. Winds of 35 kt
with gusts to 45 kt were recorded on the island as the
typhoon passed 40 n mi to the north.

The storm then took aim for the northern Ryukyus and
began a slow intensification on the 27th. Prior to recurva-
ture, Trix slowed to 8 kt (Figure 5-36) and her central
pressure began to plummet some 30 mb in 24 hours--an unusual
phenomena for a typhoon at such a relatively high latitude.
About 30 miles south of Yaku-Shims Island aircraft recon-
naissance measured a minimum pressure of 915 mb within a
tight 8 n mi eye. In spite of the abnormally low pressure,
maximum sustained winds did not appear to exceed the 100-kt
level as determined by aircraft. Maximum-observed wind
in the Ryukyus was reported by Yaku-Shims station with
66 kt gusting to 96 kt as the center of Trix passed 20 n mi
to its west.

Following three weeks after Olive, Trix struck Kyushu
at Cape Sata in the early morning of the 30th. She then
paralleled the Japan coast line emerging from the Boso
Peninsula as an extratropical system. The typhoon brought
torrential rains to the Japanese islands with as much as
43 inches recorded in the mountainous terrain of Kyushu
(Yangitake, Miyazaki prefecture). The huge rainfall
flooded many rivers and streams and caused numerous
landslides. In addition the weather halted the National
Railways in Kyushu and paralyzed the nation’s air and
surface transport systems.

5-99



Fourty-four deaths were reported, over 1,000 dwellings
were partially or completely destroyed and over 120,000
homes were flooded. A total of 50.6 million dollars (U.S.)
was lost in damages sustained to the rice, fruit and vege-
table crops. In addition, a series of tornadoes swept
through the coastal part of Chiba City accounting for one
death as the weakened extratropical stages of Trix passed
back out to sea.
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FIGURE5-35, TRIX AS SIGHTEDBY ESSA-9WHILEA TROPICALSTORM

JUSTWEST OF MARCUSISLANDON21AUGUST,

FIGURE5-36, ESSA-9PHOTOOF TYPHOONTRIX EASTOF THE RYUKYU

CHAINON 28 AUGUST,
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EYF
TYPHOON TRIX

FIXES FOR CYCLONE ?40. ??

20 AUG - 31 AUG 71

UNIl-
FIX METHOLI FLT
NO. TlrIL POSIT -ACCY LvL

46 28(J<O(IZ 27.6N 137.2E LNO I?nR---
47 2H030UZ Z7.7N 13?.oE LNIl KIDR---

FLT 06s 08s
LvL SF c MIlf
UN(I WNI) sLk

THKN
WALL
CL13 RFMARKS

-. STN 47909
-- STN 47909

8 CLSD WC
-- S1!4 47909
-- OKINAWII I?OR
-- STN 47909
-- OKINAWA uQR

EYE VS61. LTL CHG
-- STN 47909
-- OKINAWA QDR
-- STN 47909
-- OKINAWA RI)R.
-- STN 47869

S CLSO WC-700 CNTR
ON WFI)GE OF WC

-- STN RJFF
-- STN 47909
-- STN 47869
-- OKINAUA RI)R
-- STN 47909
-- STN 47869
-. OKINAWA L?I’)R

5 WC OPEN SF
-. STN RJFF
-- OKINAWA I?I)R
-- STN 4786?

MIN FLT
7(10Mt3 LVL EYE ORIEN- EYE

HGT TI/TO FORM TATION OIA

POSIT
OF

RAOAQ
28.4N 12+.5E
2M.4N l?9.5~

---- ----- -.
----- ----- --

48 280351z 2“le9N 1;Ic9E vQ-p-”3-_ 7uoMLI ---- ---- 953
49 28u4UUZ 2f.MN 132.uE LNII Rl)R---
5U 2131J40UZ 27.71X 131.bE LND IJDR---

2690 15/12 CIRC 20
---- ----- . .
---- ----- -.
---- ----- -“
---- ----- --

28.4N I?~.5E

51
52
53
54
55
56
57
58
59

Z8(J5UOZ
Zliobuuz
28tJbU7z
28ut)lJuz
?FIUbooZ
?81J70UZ
28U?UOZ
28U?OOZ
2807172

27.9N
27.81*
27.5N
28.(IN
28.lN
213.lN
2M.lN
Zti.3N
ZU.2N

lii.;i
131.bE
137?.I.JE
131.&iE
13107E
131.7E
13]*7E
131.7E
131.bE

LND R~n---
LND ROR---
bATELll--- STR Y.
LND RDR---
LNfI HDR---
LN(I ROR---
LND i2DR---
LNO RnR---
54-P- 1-14 701)MB

28.4N 129.5E

2f3.4N l?’+.~E

28.4N l?’+.~E

3U.fYN 131.OE

---- ----- --
---- ----- --
---- ----- --
---- ----- -.
---- ----- -.

2591 16/12 CIRC 25

60 280bOUZ 28.3N 131.rJE LNO m+--
61 2806002 ZM.2N 131.bE LNII $N_N+--
62 28(JMOUZ 26.4N 131.t,E LNl) rNIR---
63 28UbOUZ 2M.2N 131.dE LNO Rf)R---
64 28U9(J(JZ 2M.4N 131.bE LNII nDtt---
65 2f3U900Z 2&.5N 131.bE i-NO RoR---

---- ------ --
---- ----- --
---- ----- --
---- ----- .-
---- ----- -.,
---- ----- --

66 280YOOZ 2M.2N 13
67 28u937z 2tI.4N 13
68 2810007 28.5N 13

. ?E LNI) l?ot?---

.4E 94-P. 1- 9 701)M8

.*E LNLI POR---

-“-- ----- --

2566 17/14 CIRC 20
---- ----- -.

40 80 941

69
70

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

::
-89

90

;;
93
94

281uoui
281OOOZ
281UUOZ
2811OOZ
281100)2
2811OOZ
281200z
281201Jz
2t312uoz
281300z
2813002
2813UOZ
2813UOZ
2814002
281400Z
281400z
2F11500z
‘2815002
28151OZ
281600Z
2L1180UZ
281MOOZ
281booz
2819002
281’3002
2&!1900z

2M..2N 13i.3E
28.7N 131.4E
28.5N 131.4E
2M.7N 131.3E
ZM.6N 13J.ZE
28.8N 131.3E
2tJ.7N 131.LE
2&!.9N 131.lE
2M.8N 131.bE
2M.13N 131.oE
2b.f3N 131.uE
29.ON 131.uE
2M.8N 131.(IE
29.ON 130.bE
29.lN 130.ME
28.9N 130.OE
29.2N 130.bE
29.ON 130.7E
29,0N 130.6E
29.lN 130.5E
29.3N 130.3E
29,3N 130.3E
2Y,3N 130.3E
29.3N 130.ZE
29.4N 130.2E
29.3N 130.2E

LNII RDR---
LNIj RDtf---
LtiD RDR---
LNLI RDR---
LNO QOR---
LNl) l?oR---
LNO noR---
LNO RDR---
LNI) RDR---
LND RDR---
LND Rnl+.-
LNL) ur)H---
54-P- 1- 9 7ooMb
LNO RDR---
LNO t?DR---
LNO RDR---
LND RDR---
LND ROR---
54-P- 1- 9 70nMB
LNO rN’)R---
LNO ROR-..
LNo noR---
LNO RDR---
LND ROR---
LNO POR---
LNO ROR---

---- ----- -.
30.6N 131.QE
28.4N 1?9.5E
33.6N lIu.4F
25.4N 12~.5F
30.6N 111.OE
2i3.4N 129.5E
30.6N lql.oE
33.6N 13u.4F

---- ----- --
-- STN 47909
-- STN RJFF
-- STN 47909
-- STN 47869
-. STN 47909
. . sTN 47869
-- STN RJFF

---- ----- --
---- ------ --
---- ----- --
---- ----- --
---- ----- -.
---- ----- -.
---- ----- --

-- STN RJFF
-- STN 47909
-- STN 47869

5 CLSO WC-FL Fix
-- STN RJFF

33.6N 13u.4F
2L1.4N 179.5E
30.6N 131.oE

---- ----- --
---- ----- --
---- ----- --

2536 18/15 CIRC 20
---- ----- --

75 *--- 927

65 ---- 93Q

33.6N 13u.4E
30.6N 131.OE
28.4N 12+.5F
30.6N 131.@E
213.4N 1?9.5E

--
.-

STN 47869
STN 47909
STN 47669
ST14 47909
CLSO WC-FL FIX
STN RJFF
STN RJFF
STN 47909
STN 47869
STN RJFF
STN 67869
STN 47909

---- ----- --
---- ----- --
---- ----- --
---- ----- -.

2539 19/16 CIRC 20
-*-- ----- --

--
. .

5
-- 33.6N 13u.4E

33.6N 13u.4F
28.4N 1?9.5E
30.6N 131.oF
33.6N 13u.4E
30.6N 131.oE
i!M.4N 12’9.5E

--”- ----- --

---- ----- --

---- ----- --

.-.. ----- --

--
-.
--
--

---- ----- *- .-
---- ----- -- --



TYPHOON TRIX
EYF. FIXES FOR CVCLUNE NO. 23

20 AUG - 31 AUG 71

(J-1
1

P
o
.P

FIx
NO.

95
96
97
98

1::
101
102
103
104
105
106
1(J7
108
109
110
111
112
113
114
115
116
117
11s
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
13s
136
137
138
139
140
141
142
143
144

TIME
?EIIY’c!(Jz
2I3ZIJ1OZ
?$I21OOZ
Zlli?lluz
2822UUZ
21322(JUZ
282Z1OZ
?Eiz.2ouz
2823UOZ
2R230uz
213230uz
290UOZZ
29OO1OZ
291J100z
2901002
2901O5Z
29U2UI)Z
29U200Z
29udluz
29(J340Z
2904002
Z904UOZ
290400z
29L143UZ
290bouz
29U600Z
2906062
?~(Jb4~Z

?9090UZ
?90YUUZ
2909002
29(J92SZ
2910002
29100UZ
291uOOZ
291uOOZ
291200z
291200Z
291ZUUZ
291200Z
2Y1Z55Z
291.)IJOZ
2913(JUZ
291300z
291+OIJZ
2914UOZ
2915UUZ
?915UUZ
2915002”
291oIIUZ

POSIT
29.oN 130.3E
29.4N 130.uE
d9.4N 130.lE
29.4N 130.uE
2Y.5N 13r).lE
Z9.4N 130.IJE
.?Y.4N 130.uE
29.5N 12’9.7E
29.5N 13n.bE
t9.5N 130.lE
‘?9.Sr4 13n.1.E
29.5N 130.lE
Z9.6N 1300uE
Z9.6N 13n.JE
Z9.6N 130.lE
29.6N 130.lE
29.”?N 1311.ZE
29.8,4 130.ZE
.29*7N 130.3E
29.8N 130.ZE
29.9N 13n.zE
29.9N 130.JE
30.ON 130.3E
29.9N 13u.2E
30.2N 13n.ZE
3u.3N 131).JE
3u.ZN 130.2E
3002N 130.IE
3u.5N 130.2E
3U.6t4 130.4E
30.6N 130.3E
3u.5N 130.c’E
30.6N 13n.3E
3u.6N 130.3E
.30.6N 130.4E
30.6N 13(1.2E
30.7N 13{).5E
30.6N 130,JE
3u.7N 13n.bE
3u.7N 13n.bE
3U.HN 130.5E
~U.8N 1311.oE
3U.7N 130.4E
30.7N 13n.bE
30.914 130.7E
30.9N 13n.7E
31.lN 130,8E
31.lN 130.7E
31.IN 130.dE
31.2N 130.(E

UNIT- FLT OHS
METl+oIJ FLT LvL SF c
‘ACCY LvL UNI) wNrJ

54-P- 5- 5 711nMB 90 ----
LNLI f?DR---
LNL) F!nl’i-..
LND ROR---
LNU i?DH---
LNIJ F@?---
LNIj RDR---
54-P- b- 5 700MB 105 b5
LNLI RDU---
LNLI RDR---
LNCI RDI(---
54-p- 5- 5 “ronf.w 97 90
LND RDR---
LN13 RDR---
LND RDR---
LNIJ RDR---
LND RDR---
LND RDR---
LNl) $7Dl+---
vu-p- 5--- 7onMB ---- /5
LND RDt(---
LND Rori---
LND RoR---
LND RDR---
LNO RoR---
LNU RDR---

nt)s
MIN
sLP
9ZI

910

91*

‘a15

SATEL 11--- STG X DIA 2 CAT 4.u
VQ-P- 1--- 7oflMB ---- 75 qlb
I-NO RIJR---
LNLI RDR---
LrvrI RDR---
vQ-p. 1-.. 700MtJ ---- 65 Qlb
LNLI RDH---
LNO F@+---
LNIJ I?Du---
LNU RIY+..
LND PDR---
LN1) RfIH---
LNO RDl+---
LND RrJR---
v(4-R- 3--- ----l ---- ---- ----
LNl_) RDR---
LNU RDk---
LND RDI?---
LNIJ RrN+.-
LNO RDR---
LND RIIR---
LNO I?IjR---
LNIJ RDU---
LNL) RDR-..

MIN FLT
700MB LVL EYE O!?IEN- EYE

H(3T TI/TO FORM TAIION i31A
2414 24/13 CIRC 10

---- ----- --
----
----
----
----
----

2359 21/14 CIRC
----
----
----

2377 22/14 CIRC
----
--.-
----
----
----
----
-----

2402 21/14 CIIIC
----
----
----
----
----
----

2408 23/13 CIRC
----
----
----

2499 21/14 CIRC
----
----
----
----
----
----
----
----

---- -- -- CIRC/
----
----
----
----
----
----
----
----
----

-----
-.---
-----
-----
-----

-----
-----
-.---

-----
-----
-----
--.--
-.---
-----
.----

-----
-----
-----
-----
--.--
-----

---.-
-----
-.---

-----
--.--
.----
-----
-----
---..-
-----
-----

-----
-----
-..--
---.-
-----
-----
-----
-----
-----

--
--
--
--
--
io--
--
-.
10
--
--
.-
.-
.-
--
--
11
--
--
--
--
--
-.

11
--
--
--

0
--
--
--
--
--
--
-.
--
10
--
--
--

--
--
--
--

THKN
WALL
CLD RFMARKS

5 CLSD WC
-- STN RJFF
-. STN 47869
-- STN RJFF
.- STN 47869
-- STN 47909
-- STN RJFF

5 CLSD WC
-- STN R.IFF
-- STN 47869
-- STN 47909

5 CLSD WC
-- STN F!JFF
. . STN 47909
-- STN 47869
-. STN RJFF
-. STN 47909
-- STN 47869
-- STN RJFF

3 CLSD WC
-- STN RJFF

STN 47909
~~ STN 47069
-- STN RJFF
-- STN 47909
.- STN RJFF

EYE vISIRIE
6 CLSD WC

-. STN 47806
-- STN 47909
-- STN 47869

5 CL!3D WC
.- STN RJFF
-- STN 47869
.- STN 47909
-- STN 47806
-- STN RJFF
-- STN 47806
-. STN 47869
-- STN 47909

5 CLSD WC
-- STN 47869
-- STN 47806
-- STN 47909
-. STN 47869
-- STN 47909
-- STN 47869
-- STN 47806
-- STN RJFF
-- STN 47006

POSTT J
OF

RADAR

33.6N 13~.4~
~0.6N 131.OI!
33.6N 13u.4~
30.6N 13J.OE
28.4N l?~.~E
33.6N 130.4E

33.6N 13u.4E
30.6N 131.oE
28.4N 129.5E

33.6N 13u.4F
28.4N I?9.5E
30.6N 11’1.aE
33.6N 13u.4E
2tl.4N 1?9.5E
3U.6N 131.OE
33.6N 13u.4E

33.6N 130.4E
28.4N l?~.5E
30.6N I?J.OE
33.6N 13u.4E
28.4N I?Y.5E
33.6N 1.3u.4F

33.4N 130.3E
28.4N 129.5E
30.6N 131.OF

33.fIN 13u.4E
30.6N 131.nF
28.4N 12’?.5E
33.41u 13u.3E
33.6N l?u.~~
33.4N 13u.3E

30.fIN 13i.oE
28.4N l?y.SF
30.7N 129.9E
30.6N 131.@E
33.4N 130.3E
2Li.4N 129.5E
30.6N 131.OE
28.4N 129.5E
30.6N 13L.FIE
33.4M 13U.3E
33.6N 130.4E
33.4N 130.3E

.:



TYPNOON TRIX
EYE FlkES FW CvrLWE NO. 23

20 AUG - 31 AUG 71

FIx
NO.
145
166
147
14H
149
150
151
152

UNIT- FLl 06s nb >
ME1WOIJ FLT L VL s} c Mlh
-ACCV LvL Wtdl UND 5LV

VQ-R - +.. ----- ---- ---- ----

LNI) t)oH---
LNU WYI---
LNU a@H.-.
LNO CWIH---
LNU ROM---
l-w RON---
vu-n- u--- ----- ---- ---- ----

WIN

700NB
*T

----

FLT
LvL

TI/To
/.- -.

t HUN

WAIL
CLn WMARK<

-. MC OPFN u SEMlC
-- SJN 4?869
-- sTN 4?U6Q
-- STN 47vJoh
-- STN PJFF
.- sTN 47MOh
-- STN 47869
-- UK WC E sEMIC
-- STN 4?806
-- STN 4?M69
-- STN 4?80h
-- STN 4?U6Q
-. sIN 47806
-- STN 47869
-- STN IFJFF
-- STN 47tIOh
.- StN 47669
-. STN 67854
-- POO@LY OEFINEn

EvE
FORM
Clnc
..-.
----
----
----
----
----
cInc
----
----
----
----
.-..
----
----
----
..-.
----
Clnc
----

ORiEN- EYE
TAIION OIA

12
----- .-
----- --
----- .-
----- --
----- -.
----- .-

15
----- .-
----- --
----- --
----- --
----- --
----- --
----- --
----- .-
----- --
----- -.

25
----- --

IIML
291b(Jl~Z

291000Z
?91 ?002
?91/ullz
ZQIIUUZ
?91aollz
?QlbUOZ
?Ol(l>uz

Pusl T
J1.2N 13f1.9E
31.2N 13n.aE
J1.JN 13n.YE
J1.3N 13n.lE
31.3N 130.7E
~1.4N 130.YE
J1.4N 1311.9F
J1.5N 1-11.uE --,.-----

153
154
1!)s
I 56
157
15F4
1w
160
16]
lb~
lb~
I 64
1b5
166
lb7
1Ml
lb9

I 7U
171
]72
173
i74
1?5
176
177
I 78
17V
IHU
lU1
182
1M3
1VV4
1H5
18b
107
lull
189
lVO
IV]
19Z
1V3
194

LND mW---
LNO nnh-..
V.NIJ @oM---
LNIJ ww---
LNO wnn---
LNV mu---
LNU alIM---
LNIJ wWi---
LFW nf)H---
LNU RIWI---
54-P- u-lo SO(WM
Ml) 91w---
LNU t?oti---
LNl) nnFi---
LNF) Boh---
54-P-lll--- bolltw
LNU wM@-.
I.NO inn---
Lno aou-..
>4-P- 1- 9 50@lLi
LNIJ aOU---
LNO nl)h-..
LNU IUW-..
LNIJ Rrw---
>AIELI I--- sT6 C+
LNO FJDh---
LW Woti---
LNLI w’N+--
Lk(J taf)M---
LNU oQn---
LNo eoh-..
LNO RIW---
54-FJ- 3--- SollNn
LNU onn-..
LNU aoH---
LNIJ BIW---
LNV wW---
LNIJ RL)h---
LNO ROU---
LNO Ron---
LNu aoU---
LNO RI)u---

45 ---- ----

35 ---- ----

35 ---- ----

2810 02/00
-- STN nJFF-
. . STN 4786Q
-- S7N 47806
-- SVN 47006

% POORLY OFF
-- STN 47792
-. STN 47ti06
-. STN 47e06
-- PnoaLv IKF
.- STN 47792
-- STN 67ti06
-- SIN 4?899
-- STN 4789Q

uFAKFo
-- SIN 47899
-- S7N 47792
-- STN 67099
.- S7N 47773
-. S7N 4?09Q
-- STN 47792
-- S7N 4?792

----- --.-..
----- --
----- --

25
. . . . . --
----- .-

----
----
Clnc
----

2n40

2s20

00/0 1

01/01

NF 11

NEn

----
----- .-

30
----- -.
----- --
----- -.
----- .-

----
Clnc
----
----
----
----

-----
--.--
-----
-----
---*-
-----
-----
--.--
--..-
-----
-----
-----
--.--
-.---
-.---
. ----
. . ..-

--
--
--
-.
. .
--
-.
-.
-.
--
.-
--
. .
. .
-.
. .
-.

. . . .
----
----
----
----
. ..-
----
----
----
----
----
----
----
----
----
----

42 ---- --.- 2660 01/02 --
--
.-
-.

%oOMR dlNn CNTR
STN 67773
STN 47ti99
STN 47797
STN 477?3
STN 4779~
STN 47U99
STN 47?91
STN 41?71
STN 47?9?

-.
-.
.-
.-
.-

-... -.





TYPHOON TRIX

0600z 20 A“G To O~OOZ31 A(JG

BEsT TRACK WARNING 24 HOURFORECAsT 48 HOURFORFCAST 72 HTIURKnREchST
ERRORS EIW(312C

OST UINO PoSIT uiMD 13STwIull
F*C,AC,C ERRORS

POSIT WIND POSIT WINO
.. q”.-

OSTHINO POSIT MIND
6 -5 22.8N 151.8E 3S

16 -10 22,9N 151.7E 35
33 -10 23. oN 1=.LI.5E 65

0 -5 24.4x4 152.2E 50
5 -10 25.8N 149.9E S5

12 -20 26.5N ISO.3E =,5

6 -15 ?6.9N 150.7E RO

22 -z’O 27.5N 169. iE 70
12 -10 2?,6N 169. iE 80
12 -5 26. ON 150.2E FJ5
lT o 26.3N 14’J.7E 90

26 0 27.4N 149.3E 90
37 0 26.3N 15.O.2E 80
12 0 2S.6N 144. GE 90
16 0 2S.9N 143.9E 90

12 0 25.8N 144.4E 85
0 25.4u i62.8E 8S

12 0 25.4N 141.7E 8S
5 0 25.4N 141.5E 85

5 5 25.2N 140.5F 8<
17 5 25.2N 140.4E 90
16 5 25,3N ]_49.6E 95

0 5 25.5N I?M.3E 95

POSIT MINOr)sT MINO
69 -20
91 -30

139 -30

64 -30
55 -25
60 -25
78 0

146 -10
147 0

65 S
97 10

157 10
?06 O

52 10
65 10

37 5
33 5
54 5
17 5

32 5
24 10
29 IS
30 15

2006002 Z2.5N 15Z.2E 35 22. *N 152.2F
2012002 22. fIN 152.4E 40 22.4N 1S2.2F
2018002 22. RN 152.6E ‘+0 22.*N 152.2E

21 OOOOZ 23.3N 152.6E 45 23.3N 152.6E

30
30
30

40
45
45
60

60
70
75
80

80
so
80
80

80
80
80
80

85
85
85
05

80
80
80
80

75
80
80
80

85
85
80
80

95
90
90
80

70

x
50

.- --

.- --

.- --

?37 Jrl
-- --

430 -1=
-- -.

683 -j<
. . --

325 10
.- -.

533 -~
.- --

?15 lG
-. -.

119 ~
.- --
+9 n
-- -.

88 n
-- -.

168 G
-- -.

137 -c
-- --

186 ~
-- -.

122 G
-. -.

?43 .+n
.- -.

-. --
-- --
. . --
-- -.

-- -.
.- --

. . --
-. --

-- -.
.- --
-. -.
-- --

-., - ---, -
---- -----
--.- -----

26.9N 150.6E
21.7N 147. oE
20.7N 148.3E
29. sN 1*9.6E

29.9N 147.5E
29.6N 147.6E
27.1 N 147. BE
27.4!4 147.4E

29.4N 147.9E
21.2N 149.5E
27.2N 141.6E
27.7N 141. OE

26.5N 141.4E
25,5N 139,3E
25.6N 138. IE
25.6N 137.9E

. .
--

-- --
. . . .
. . -.

90 -25
219 -1S
203 -15
256 5

269 0
25E
156 1:
183 10

319 10
346
123 1:
138 Is

63 5
43 10
65 10
3? 10

55 s
92 10

124 10
104 10

96 0
121 -lo
135 -s
144 -lo

55 -30
19 -?5
26 -15

131 0

214 5
217 15
225 1S
249 15

-- --
-- --

.- . .
-. -.

---- -----
--, . ---*-
---- -- .*..

--
-.
----

55
65
65

29.2N 148.7E
“-, - -----
32.3N 147.6E
--$- .--+.

35.4N 150.2E
---- ---c-
30. ON 146. OE
-., - -----

32.3N 147.6E
---- ---,-
?9.3N 139.5E
--3- ---, -

?7.9N 1313.7E
---- --:o -
26.3N 134.7E
---- -----

?6.5N 133.5E
--, - -. -,-
76.6N 133.2E
-.+- .--Q-

?7.3N 130.2E
---- -----
27.8N 129.1 E
---- ---*-

60
-.
65
s-

45
. .
90
. .

75
-.
q5
.-

Qo
-.

qo
-.

90
. .

100
.-

95
-.

qo
.-

65
.-

65
.-

210600z 23.qN 152,2E 55 z3.9N 152.1 E
211200z 24.4N 152. OE 65 24.3N 1S1.8,!
2118002 25. oN 151. f3E 75 24.9N 151.8,5

2200002 25. IiN 151,3E 80 25. SN 150.9E
.?20600z 25. FIN 150.9E 80 25. UN lSO.9E
2212002 25.6N 150.8E 80 25.7N 151. OE
2218002 25.6N 150.7E 80 25.7N 151. OE

2300002 25.4N 150.5E 80 25. @N 150.7E
2306002 25.3N 150. IE 80 25.6N 150.7!7
2312002 25.4N 149.2E 80 25. SN 149. OC
2318002 25.4N 14E.2E 80 25. zN 148. OE

2400002 25.4N 147.4E 80 25. bN 147.4E
2406002 25.4N 146.5E 80 25. *N 146.4E
241200Z Z5.3N 145.7E RO 25.3N 145.4E
2411300Z 25. nN 144.9E sO 25. ~N 145. OE

2500002 25. ?N 144.2E 80 25.’2N 144.1 F
250600z 25.3N 143.4E 80 25. ?N 143.7E
2512002 25,4N 142.7E 80 25. ?N 1+2.9E
25]8002 25.5N 141.13E 80 25.5N 141. f3E

2600002 25.5N 141. oE 80 25. $N 140.8E
2606002 25.5N 140. 1.5 80 25. SN 140. OF
2612002 25.7N 139.3E 80 25.6N 139.2E
261 f400Z Z6. ON 138.3E 80 25.~N 138.2F

2700002 26.5N 137. IE R5 26. oN 137*3E
270600z 26.7N 135.7E 85 26.7N 135*9E
2712002 27.1 N 134.5E 90 26.9N 135. OE
2718002 27.3N 133.4E 99 27.5N 133. SF

2800002 27.6N 132.4E qO 27. nN 132.2E
2806002 28.1 N 131.7E 95 28.1 N 131.7F
2S1200Z 28.7N 131. lE 95 2B.7N 131.2F
2B1800Z 29.7N 130.5E 100 29. ~N 130.4E

2900002 29.6N 130. IE 100 29.7N 129.6E
2906002 30.1 N 130.2E q5 30. oN 129.9c
2912002 30.7N 130.4E 85 30. nN 130.2E
2918002 31.4N 131. OE 70 31.4N 130.9E

80
80
90
90

90
80
95
95

90
90
90

90
95

25.6N 136.9E
25.6N 136. qE
?5.7N 136.2E 100
?6. IN 1J4.8E 100

26.4N 133.6E 90
?6.5N 133. IE 85
26.7N 132.3E 90
26.9N 131.3E 90

12 0
so

o
2: 0

32 -10
11 -5
2Q -10
13 -lo

16 .S
o -10
s -15
8 -20

27 -5
17 ..s
12 5

s 10

19 10
19 15
21 10
31 10

2S.8N 137. oE
Z5.8N 176.5E
26. ON 175.7E
26.3N 134.8E

Z7.4N i14. OE
28.3N l%?.5E
28,7N l%?. oE
29.8N I?O.l E

30.1 N 178. SE
30.2N I?9,2E
31. ON I?9. ZE
32. ON I?9. oE

32.4N ]79. OE
32. oN 179.4E
33.2N l_40.3F
34,3N 112. OE

---- -. -,-
---- ---, -
---- ---o-
---- -----

8S
F15
85
85

70
75
75
75

75
7!3
70
70

75
70
70
60

. .
-.
. .
. .

42 0
69 0
92 -5
96 -5 ,

86 .20
44 -20
47 -20
4i -25

29.3N 13i.l E
30.4N 130,1E
30.7N 129.9E
32.8N 1?’+*OE

70 31.6N 129.3E
---- ---o-

33,8N 129. OE
---- -----

70
70
70

88 -25
52 -20
64 -15

108 0

32.7N 127.4E
32.7N 12B.3E
34.4N ld9.4E
36. oN 130.8E

65
65
60
55

---- ---*-
---- .--, -
---- --.o-
---- . . . . .

--
-.
--
.-

132 15
174 20
I B3 2S
168 20

---- .--, -
---- -----
--, - ---, .
-.*- ---, -

. .

.-

.-

.-. . ---,-
---- ---, .
... - .--+.
---- -----

.-

.,.
-.
. .

3000002 32.7N 131.6E 60 32.5N 131.7F
3006002 33. IN 132.6E 50 33.3N 132.3E
301200z 33.8N 133.9E 45 33.7N 134.3E
3018002 34.7N 135.4E 40 34.7N 135*2E

-- . .
.- --
-. . .
-. .-

---- -----
--, . ---@-
---- ---, -
--. = ---, -

-.
. .
. .
-.

. . --
-- . .
-. . .
.- --

----- --.*-
.-, - -----
--, - ---o-
---- --.*-

-.
.-
. .
-.

ALL FORECASTS
MARNIN6 24.HR 4.S-HFI 72-Hn

15NM 83NH ]49NM 2~3NM
9NN 51NM 107NM 200Nil
7~rs !;;;; 10KTS 10KTS

-3KTS IKTS -1K7S
43 39 32 14

TYPHOONS WHiLE WINO OVER 35K7s
wARNING ?4-HR 48-HR 72-HR

AVERAGEFORFCASTERROR 15NM R3NM 149NM 253NM
AVERAGERIGHT ANGLEEUQOR 9Nw 51NM 107NM 200NM
AVERAGE MAGUI TUOE OF H lNI) ERROR 7KTS 13KTS IOKTS 10!(1S
AVERAGE HIAS OF UINO ERROR ‘3K7S -3KTs lKTS -1K7$
NUMHER OF FORECASTS 43 19 32 14
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TYPHOON OR TROPICAL STORM ~ ‘d
TROPICAL DEPRESSION
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4((

TROPICAL DISTURBANCE fr,
EXTRATROPICAL “~
DISSIPATING STAGE

*



VIRGINIA

Aircraft. reconnaissance located newly formed tropical
storm Virginia some 500 n mi northwest of Guam on the after-
noon of September lst. Early signs of the system can be
traced back on synoptic charts to a circulation which had
its origin near the Palau Islands on August 30th. Drifting
north and then northeast, satellite pictures showed
increasing character to the cloudiness of the system
before reconnaissance investigation.

Located between two high cells, the storm began”to
drift slowly northward under the influence of the eastern
cell (Figure 5-37) and intensified to typhoon strength by
the afternoon of the 4th. As Virginia passed 270 n mi
west of Iwo Jima, central winds peaked at 100 kt. Rounding
the periphery of the high cell centered north of Marcus
Island (Figure 5-38), the typhoon shifted to a north-
northeast course during the afternoon of the 6th. On this
heading, Virginia’s center skirted the Boso Peninsula of
Japan during the night of September 7th. As she merged with
a frontal zone off of northern Honshu, Virginia weakened to
storm force and became extratropical the following day.

The strongest wind reported along the Japanese coast
was 67 kt with gusts to 95 kt at the Chosi weather station.
Virginia interacted with a weak f~ontal area along the
southern coast of Honshu causing torrential rain (Up to
22 inches in a 24-hour period at Katsuma) to fall along
the coast which triggered landslides and considerable
flooding. Approximately 200 houses were totally or partially
destroyed while over 13,800 dwellings were flooded. Hardest
hit was the Chiba prefecture where 56 persons were reported
killed by the landslides which buried numerous homes
(Figures 39 and 40).
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FIGURE5-39,(LEFT)LANDSLIDESINTHECHJBAPREFECTURE(BOSOPENINSULA,JAPAN)8 SEPTEMBER
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FIGURE5-40, (RIGHT)FLOODSOVER THE BRIDGE8 SEPTEMBERINTHE ISUMIGAWAIN THE CHIBA PREFECTURE

(BOSOPENINSULA,JAPAN) RESULTINGFROM TORRENTIALRAINSOF TYPHOONVIRGINIA--COURTESYTHE ASAHI
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WENDY

Destined to spend her entire life at sea, Wendy formed
from a disturbance initiated by a circulation in the upper
tropospheric mid-Pacific trough and was first noted by
satellite on September 2nd east of Wake Island. This system
drifted southwestward and became a tropical storm just north
of Wake Island on the morning of the 4th (Figure 5-41). As
the storm began a slow drift of 2-5 kt in a northwest
direction during the next 24 hours, winds of typhoon force
were acquired. The effects on Wake resulted in 6.24 inches
of rainfall during Wendy[s passage with a sustained wind
of 42 kt measured on the 5th and a gust to 50 kt registered
on the 6th.

Intensification of the typhoon proceeded at a rapid
pace until late on the 7th when peak winds of 140 kt were
reached. Reports from reconnaissance crews at this time
described one of the largest and most panoramic eyes of the,
year--a circular, closed, wall cloud with colisium-like
features encompassing an eye 40 n mi in diameter (Figure
5-42).

With Virginia skirting Japan, the subtropical ridge
north of Marcus weakened considerably and began to rebuild
east of Ocean Station Victor. As a reflection to this
readjustment, Wendy began to stall for a 24-hour period on
the 8th, then commenced a north and later northwest track.
The area dominated by the storm’s circulation began to
spread at this time stretching over a vast region of some
900 n mi in diameter.

Wendy maintained her northwest track for two days
before rounding the periphery of the ridge line. On the
llth she began a recurvature some 400 miles east of Japan
(Figure 5-43). With a trough in the westerlies situated
along the coast of Manchuria, the typhoon began to acceler-
ate in forward speed from 16 kt on the 12th to 37 kt on the
13th. Dropping to storm strength and merging with a frontal
system east of Hokkaido, Wendy ended her life as a tropical
system on the 13th.
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FIGURE 5-41, ATS-1 GEOSTATIONARYSATELLITEVIEW OF BIRTH AND
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ELIP

NE-SW

-----

E-W
SE-NW
-----
SE-NM

----
2643
2573
2530
2518
----
2490

2481
----

2496

21/17
--/--
15/13

CIRC
CIRC
Clac

30
25

9

6
12
-.

2646 16/13 CIRC
2609 17/14 CIRC
2618 1~/16 CIRC

25
30
30

-.
-.
--
.----- --/.- ---- -.--- --

---- 26/24 CIRC
---- 26/26 CIRC
2749 18/16 CIRC

2762 15/12 CIRC

27
25
25
25

s
8

--
--

WC OPEN SW
WC OPEN S
WC OPEN q
NO WC
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TYPHOON UENnY

18002 4 sFP TO 0000z 13 SEP

BEST TRACK WARNING 24 HOUR FOREC4ST 48 HOUR FORFCAST 72 HOUR FORECAST

OsT MIND POSIT WINb IIST UIND POSIT wIND DST WIND POSIT IIITND
46 -5 20*0N lIi3.8E 45 109 -30 ---- ----- . . -- -- --*- ----- --

18 5 20.lN 163.3E 70 119 -20 20.8N 160.OE 75 126 -55 21.9N 157,3E RO
8 0 20.ON !65.8E 65 106 -45 20.13N 163.8E
6

7S 142 -60 ---- ----- --
-5 21.lN ~A4.7E 70 55 -55 21.5N 16107E 80 61 -60 21.5N 1513,3E ?0

1 -IO 21.3N 163.8.! 80 53 -50 21.5N 160.4E 90 21 -45 ---- ---*- --

9 -15 20.9N i62.7E 100 54 -30 20.9N 15E.9E 110
IT

56 -20 20.5N 154.2E i?O
O 21.8N lA1.7E 120 20 -15 2107N 157.4E 130 128 5 --*- ---,- --

0 -10 21.8N 160.OE 135 38 -5 Z1.5N 155.3E 140 234 ?5 21.4N 150,1E 140’
8 -10 2104N IS8.3E 140 100 5 21.3N 153.lE 140 357 2S ---- ----- --

3 -5 21.4N i@.iE 140 89 10 21.3N 153.6E 140 329 35 ?l.4N 149.OE 140
6 -5 21.5N j57.3E ]50 i33 25 21.4N 152.7E 145 371 40 --,- .--,- --

ERRORS ERRORS ERRORS
-—- ,. -

POSIT WIND POSIT wINO
0418002 19.6N 166.7E 35 2000N 166.OF 30

050000z 19.RN 166.5E 40 19*7N 166*2F 45
050600z 20.oN 166.3E 50 1909N 166*4F 50
051200Z 20.3N 166.OE 60 200’3N 166*1E 55
051800z 20.7N 165.6E 75 20*7N 165.8F 65

0600002 21.ON 165.2E 90 20.7N 165*3E 75
060600Z 21.3N 164.5E 110 21.2N 16406E 110
061200z 21.5N 16308E 125 21.5N 163*8E 115
061800z 21.6N 162.9E 130 21.5N 162*8E 120

0700002 21.6N 162.lE 130 21,5N 162031! 125
070600z 21.6N 161.4E 135 21.5N 161.4E 130
0712002 21.!5N 160.6E 140 2105N 160.4E 135
071800z 21.3N 160.lE 135 21.5N 159.8F 140

080000Z 21.3N 159.8E 130 21.ZN 159,1E 140
08060Qz 21.5N 159.7E 125 21.4N 159.6E 135
081200z 21.4N 159.5E li5 2104N 159*5E 120
081800z 21.8N 159.5E 115 21.7N 159.4E 120

0900002 22.!5N 159.4E 105 22*3N 159.6E 110
090600z 23.3N 159.lE 105 23.4N 159*2E 105
091200z 24.IN 158.4E 110 24*1N 158*3F 105
091800z 24.9N 157.5E(115”24*8N 157*8E 115

1000OOZ 25.7N 156.5E 115 25.5N 156*4E 115
1006OOZ 26*sN 155.3E 120 26*5N 155*7E llo
10IZOOZ 2702N 153.9E 115 2702N 153.9E 110
1018OOZ 27.7N 152.5E 11O 27.8N 152*8E 11O

lIOOOOZ 28.3N 151.lE 100~28.oN 15i.oE 100

1106OOZ 28.9N 150.2E 95 28*5N 149*6E loO
1112002 29.5N 149.4E 90 29.3N 149*2E 95
1118002 3004N 14805E 90 30.2N 148*8E 95

1200002 31.8N 14706E .85j31.3N 14t06k 85

1206002 33o5N 147.lE 80 33*7N 147*4E 80
1212002 35.5N 147.2E 75 35o3N 147.lF 75
121600Z 38.oN 147.6E 65 37.5N 147.9E 65

tRRO~=
DsT wlkln

-. --

143 -!Jn
-- -.
67 .8C
-. --

313 16
-- --

485 ~n
-- --

484 z<
.- -.

-5 21.4N 156.2E 150 184 35 21.6N 151.5E 145 408 35 ?2.7N 146.9E i40
!I

465 2~
5 21.4N 1135.8E 145 707 30 ?l.7N 151.2E 145 39S 30 ---- ---,- -- -- ‘-

39 10 20.9N iq5.jE ~4< ?47 40 21.5N 151.lE 140 388 25 22.5N 147.4E 135 400 3=
8 10 2102N 156.3E 130 199 25 21.3N A5209E 130 337 10 ---- ‘-:.- -- -- ‘-

5 21.2N ]57.6E ~20 179 10 21.lN 155.lE 120 370 5 ?l.4N 151.7E 1?0 499 ~n
: 5 21.7N lq8.lE 120 194 5 21.7N 155.6E 120 396 10 ---- ---,- -- -- ‘-

16 5 24.2N i%tl.6E i05 145 -10 25.9N 156.8E 100 335 0 ?7.6N 154.3E inO 429 1=
8 0 25.5N 15704E ioO 1$; -20 27.ZN 154.9E 100 268 5 --*- ----- --

-5 26.3N 154.8E 115 0 28,1N 152*5E 115 183 25 30.3N 150.5E 1115
1? O 27.3N lq5.oE 115 135 5 29,4N 152.3E 110 206 ?0 ---- -----

13 0
21 -lo

-5
1; o

19 0
39 5

5
x 5

27.7N 152.+E iio 77 20
29.3N j52.3E 10Q 112 5
30,3N 150.OE 100 57 ]0
31.lN IS9.6E 100 70 10

30.ON i46.oE 95 135 10
30.8N i65.iE 85 188 ~
32.ON J46.9E 80 ?10
33.8N 167,2E 80 ?52 15

300iN 14902E
32.iN 150.6E
33.6N 149.oE
34.3N 149.lE

--,- ---m.,

-- ● - ---o-
--*- ---o-
--.., .--*-

115 113 30
80 187 0
80 144 5
80 233 15

-. -- --
-- -- --
-* -- --
.- -- --

--*-
----
--*-
----

--- .-
--- .-
---*-
-....* -

--- ●✍

---o-

--- ● .

.--o-

30 0
19
13 :
33 0

--o- ------ .- -- --

--o- ---.” -- -- --
0-,- ..-,.) -- -- --
.-*- -..0,- -- -- --

-**.. ---o-
--c- ---*-

--c- ---o-
--*- ---*-

-. -- --
-. -- .-
.- -- --
-- -- --

TjPtiOONS WHILE WIND oVER 351(TS ALL FORECASTS
MARNING 74-HR 48-HR 72-MR

AVERAGE FORFCAST ERROR
WARNING 24-HR 48-HR 72-HR ‘

16NU 126NM :41NM 364NM 16NM 126NM ~41NM 364NM “

AVERAGE RIGHT.ANGLE ERROR .9NM 74NM 160NM 258NM 9NM 74NM 160NM 25eNM
AVERAGE MAGNtTUDE OF WINO ERROR 5KT$ 19KTS 24KTS 34K7s 5KTS 191US 2:[:: ‘;!%

AVERAGE BIAS OF WIND ERROR ‘lKTS -OKTS 4KTS 7ETS -lKTS -OKTS

NUMBER OF FORECASTS 33 ?9 24 io 33 29 24 io
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AGNES

The weak circulation which was to become Agnes had been
followed on synoptic charts for close to a week in the west
central Philippine Sea. On September 14th, satellite data
and aircraft reconnaissance indicated signs of development,
and by the following afternoon, September’s third tropical
storm had formed.

Guided by an extension of the subtropical ridge to the
Ryukyus, Agnes slowly edged northward (Figure 5-44) and
then shifted to a westerly course while she intensified to
a typhoon on the 17th. Possible recu-rvature existed with
a trough in the westerlies approaching the northern Yellow
Sea at this time; however, its influence was not felt and
Agnes followed the weak ridge making landfall on Taiwan
between Hualein and Ilan early on the evening of the 18th
(Figure 5-45). After crossing the Taiwan straits, Agnes
arrived on the China mainland near Nanchang and dissipated
as she moved inland.

Winds of 58 kt gusting to 78 kt were felt on the
islands offshore of northeastern Taiwan while heavy rainfall
produced by typhoon Agnes amounted up to 17.4 inches in
48 hours at Anpu in the mountainous terrain of the island.
Flooding in Taipei was reported extremely serious as much of
the lower areas of the city were badly flooded. Over 100
dwellings were partially or totally destroyed by the flooding;
one person was reported killed and five others missing due
to the typhoon.
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TYPnonN AGNES

06002 15 SEP TO 06002 19 SEP

REST TRACK WARNING 2A HOIIR Fm?EcAST 48 HOUR FORFCAST 72 HOUR Ff)RtcAST-—— -. ---- .- —---
EQRof/s ERRORS FRRORS

r— ..-

POSIT MIND POSIT WIND 0S1 ldlND POSIT WINI) nsT WIND POSIT WIND 0S1 UIND
1506002 18.RN 126.3E 35 18*2N 126*4E 30 36 -5 18.2N 174.2E 40

PosIT wIND
128 0 --*- ----- -- .- .-

1512002 19.ON 1Z600E 35 le.2N 125.9E 30

--,- ---*-
bfl -5 18.2N i?3.4E 45 172 -.-,- -. . . -- ---- ---*-

1518002 19.?N 125.8E 40 18.MN 125.7E 30 25 -10 18,7N 173.3E 45 165 -; :::: ----- -. . . -- ..-a- ---o-

LRQf)MF

nST UINO
-- -.
.- -.
..- --

-- --
.- --
. . --
-- -.

-. -..
-. --
.- -..
.- --

-- -.
-- --
-- --
. . -.

.- --
-- --

.-
-.
.-

. .
-.
. .
.-

1600002 1905N 12507E
1606002 190RN 125,7E
1612002 20olN 125.7E
1618002 20.4N 125.6E

40+1904N 125.6F
40 19.ON 125*2E
45 19.5N 125.3E
sO:,20.4N 125.8E

30 8 -10
30 28 -10
30 42 -15
45 1] -5

20.3M 174,0E
21o2N i23.3E
20.2N 124.oF
21.4N I?5.IE

45 86 -10
45 103 -15
50 1:: :;~
55

--c- ---,-

--a- ---o-

,--*- ---*-

22.t3N 124.3E

.-
--
-.
60

--
--
--

217

--o-

--*-

----

----

---o-
---*.
--- ●-
---#-

--
15

1700002 20.QN 125.4E
170600Z 21.6N 12501E
171200Z 22.2N 124.6E
171800Z 22.7N 124.OE

55 21.3N 124.7E
60 21.4N 125.OF
65 2.?.5N 124.5F
65!23.2N 124.3F
.. .

70’2302N 123.4F

75 23.7N 122.7E
55 24*3N 121.9E
45 24.3N 121.3F

45 46 -10
45 13 -15
45 19 -20
50 34 -15

23.9N 1?2.7E
23.5N I?3.4E
24.9N 1?3.7E
25o9N 173.8E

55 58 -lb
55 50 -20
60 124 5
60 193 IS

27oON 122.5E
2S09N 1Z2.2E
--o- ---e-
--o- ---o-

60
60
--
-.

200
188

--
-.

70
25
--
--

----
--a-
--,-
--,..

---*-
--- ,-
.-. .-
---*-

--
-.
--
--

. .
-.
--
-.

-.
.-

1800002 23.lN 123.3E
180600Z 23.6N 122.5E
181200Z 24.IN 121.6E
1818002 24.3N 120.7E

25.6N 1?2.OE
26.EIN 17Z.4E
--o- ---*-
--e- ---*-

7S 131 35
65 716 30
.- -- --
.- -- --

--o- ---o-

--o- ---,-
--c- ---o-

--*- ---o-

--
-.
.-
-.

--
.-
. .
--

--
.-
. .
.-

--- .-
.-. ,-
---o-

---,-

1900002 2407N 11908E 40 24.3N 119*9E 50 25 10 --o- ----- -- -- -- --0- ---0- -- -- -- --*- ---o-

1906002 25.2N 118.8E 35 25.lN 118.8F 40 6 5 ---- ----- -- -- -- ---- ---*- -- -- -- --*- ---*-

TYPHOONS WHILE WIND oVLR 35KTS ALL FORECASTS
wARNING 74-HR 48-HR 72-HR

AvERAGE IORFCAST ERROR
WARNING 24-HR 48-HR 72-HR

24NU 177NhI 201NM owl 24NM 127NM 201NM ONM
AVEF?AGE RIGHT ANGLE ERQOn 19NM Q4NM 102NM ONM 19NM 94NH I02NM ONM

AVERAGE MAGNITUDE OF WINI.) ERROR llKTS 13KTS 20KTS Ol(rs llKTS 13KTS 20KTS OKTS
AVERAGE MIAS OF WIND EQROR -5KTS -OKTS 20KTS Ot(TS -5KT5 -oKTS 20K15 OKTS

NUM13ER OF FoRECASTS 17 13 3 0 17 13 3 0
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BESS

September’s fourth typhoon developed from a disturbance
associated with an upper tropospheric low that was first
noted between Wake and Marcus Island by satellite on
September 14th. The low aloft drifted southwestward and
induced a circulation at the surface. (See Figure 5-46
for satellite view sequence of Bess.)

By the l?th, aircraft reconnaissance located Bess about
300 n mi east of the Marianas with associated maximum winds
of 40 kt. Bess developed into a typhoon on September 18th
passing near Agrihan Island that afternoon. On the morning
of the 20th, Bess had intensified further to be the season’s
fifth super typhoon with maximum winds of 140 kt generated
under her wall cloud encircling a 30 n mi eye (Figure 2-5).
In the meantime, the typhoon’s central pressure dipped to
906 mb* within a few hours.

With the subtropical ridge extending to the Ryukyu chain,
Bess proceeded on a steady west-northwesterly track with
forward speed gradually decreasing from 16 to 12 kt as she
approached the southern Ryukyus. On the afternoon of the
22nd, the typhoon passed a few miles south of Ishigaki Jima
and crossed directly over Younaguni Jima. Bess was measured
at 91 kt gusting to 124 kt at the Japanese weather station
on Younaguni Jima while Ishigaki Jima received 9.3 inches
of rainfall during the typhoon’s passage. The southern
Ryukyu Islands reported two persons killed and more than
2,000 people made homeless. The islands were declared a
major disaster area.

On the evening of September 22nd, Bess--the second
typhoon to strike Taiwan during September--moved inland
near Ilan which recorded a minimum sea level pressure of
955.5 mb. The eye of the storm, estimated at 40 n mi in
diameter, passed over Taipei between 1420 and 1505 GMT.
Highest sustained winds recorded were 108 kt at Pengchiayu
and the maximum gust observed was 130 kt at Keelung. A
storm surge of 9.9 ft was experienced at Tanshui on the
island’s northern coast during passage of the eye.

Bess emerged into the Taiwan Straits as a minimal
typhoon in the early morning of the 23rd near Taoyuan and
struck mainland China near Fuichow that afternoon.

*Reduced from a minimum 700 mb height of 2268 m.
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The storm weakened to depression status over land then,
drifting northward, she recurved and crossed the Yellow Sea
as an extratropical system.

Flooding in Taipei was extreme in places and all main
roads branching out of Taipei were made temporarily impas-
sable by the storm. The torrential rainfall in the
mountainous terrain amounted to 18.7 inches at Alishan.
The typhoon was also responsible for serious damage to rice,
sugar cane and banana crops. In total, Bess accounted for
30 deaths with 6 reported missing and over 2,200 dwellings
destroyed.

FIGURE 5-46, ESSA-9 VIEW SEQUENCE OF TYPHOON BESS,

>

16 SEPTEMBER- TROPICALDEPRESSION
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19 SEPTEMBER- TYPHOONSTRENGTH120 H,

20 SEPTEMBER- SUPERTYPHOONSTRENGTH(140H)
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TYPHOON BESS
EYE FIXES FOR CYCLONE NO. 30

17 SEP - 23 SEP 71

FIx
NO.

1
2
3

UNIT-
t4ETNoLI

‘ACCY
bATELIl---
54-P-lu---

54-JJ- 5---

FLT
FLT LVL
LvL wVD

sTq B

70r)Mti 25
7011MH 43

otJs nLJS
SFC mliil
#lMl) sLP

MIN FLT
700MB LVL

HGT TI/TO
OUIEN- EYE
TAIION DIA

TtJKN POSTT ,

WALL OFEYE
FORMPuSIT

18.(JN 154.5E
lb.jl~ lS1.UE

11.lN 14Q.bE

CL()
-—... --
REMARKS

3033 12/12
2987 14/09

CIRC
CIRC

POORLY DFFINECI
Wc FRMG s SEMIC
700 CNTR 5NM NW

WC FRMG E QUAD
lLL-r)EFIFJFO WC
POORLY OFFINEIl
POORLY OFFINED
TREG SHAPED EYE
POORLY DEFINED
CLSO UC
CLSO WC
C1.so WC-700
CNTR 7NM NNW
EYE VISIBLE
CLSD WC
CLSD WC
CLSD WC
FYE VISIBIE
EST POSIT
dLSO WC
CLSD WC
CLSO WC
CLSD WC
EYE VISIBLE
CLSD WC

-.
--

1705222
17U955Z
171b4(lz
172<rJoz
18UJ*5Z
1804.?52
1809542
19155UZ
18223[)Z
1903202

16.51V 150.IJE
16.9N 149.2’E
17.2N 1417.6E
11’.dlu 147.5E
lM.3N 146.dE
18.2N 146.tiE
lM.8N 14L.9E
19.lN 143.jE
19.lm 141*5E
21J.U,J 140.3E

SArELTT---
VQ..R- 3- 9
VQ-P- 8---

b4-P-lkl---
54-p-15---
sA”7ELlT---

VU-IJ. 2- 2
VQ-P- 1- 2

54-P- 2- 3
54-P- 4- 3

4
5
b

:

1:
11
12
13

STG X tJIA
----- ----

70flMB ----
70rtMLl

Su

7ont’JB 55
STG X I)IA
------ ----

7onW ----
7ofJMiJ lIJU
7ufJMti 105

STG X LJIA
----- ----
7011MJ3 ----
IO(IMB 110
STG X rJIA
----- ----
7onMB ----
7rJnMt3 ----
700M’LJ 110
71JnMt3 100
STG X (JIA
7oflM6 100

3 CAT ?.u
---- ----
---- 970

6(J 98 u
b5 914

2 CAT ?.0
90 Q7V

lUO qb+
110 9d f
120 C)lQ

3 CAT 6.U
..-. ----
---- CJ14

120 92*
4 CAT 4.U
---- ----
---- 911
-*-. 920
---- ----

lUO ----
4 CAT 4.u
---- ----

----- -- --
2941 16;12
2899 14/12
2871 14/11

CIRC
CIRC
----
----

12
12

----- --
----- --

--
--
--

---- .26/23
2758 26/23
2499 21/11
2402 26/14

CIRC
CIRC
CIRC
CIRC

28
24
22
18

--
3
7
6

14
15
16
17
18

;;
21
22
23
24
25
26
27
28
29
30
31
32

19U524Z
1909522
191bZUZ
192z31Jz
20U023Z
2017%UZ
2018442
202144Z
2101102
21u34Yz
210531Z
21(JbOUZ
21ubuoz

21u900z

211OOOZ

21uY55Z

2111002
211.?402
21130U2!

?1 14002
211500Z
211530Z

211.lN 13Q.bE
19.IN 139.lE
2u.6N 136.l)E
21.ON 135.4E
21.SN 133.>E
21.7N 131.IE
21.91V 130.tE
2Z.lN 130.3E
Z2.21V L29.5E
22.4N 129.(JE
22.2N 12R.ME
22.6N li’R.bE
22.SN 12H.3E
22.8N 127.5E
22.13N 127.bE
?2.8N 127.uE
r?2.7N L27.4E
r?3.ON 127.uE
Z2.71J 127.lE

bATELlT---
VQ-R- 3- 8
VQ-P- 3- 2
54-(J- 5- 5
SATELIT---
VQ-R-15---
V(J-P- 3---
VQ-P- 3---
54-p- 5- 5
54-P- 3- 5
SATELIl---
54-P- 3- 3
LNO RDR---
LNO RDl?---
LNI) RoR---
24-P- 5- 3
LND RDR---
54-P- 5- 4
LND R7JR---

CIRC
CIRC
CIRC

----
2346
2429

19
18
30

6
7
7

19.6N 140.dE

21.(IN 13Z.9t----
2369
23R4
----
----

;;;;:
19/11
16/14
18/13

----
CIRC
CIRC
CIRC
CIRC

----- --
30
30
30
30

--
6

--

7
7

18/12 CIRC
----
----
----
ELIP
----
CONC
----

30
-.
.-
--
24X2n
--
60X2=I
.-

7
--
--
--
12
.-

10
-.

----
-----
-----
-----
NE-sW
-.---

-----

STN 47927
s~N 47927
CLSD WC
STN 47927
CLSO WC-lNNER EYE
STN 47927
ELLIPTICAL 20X30
STN 47927
STN 47927
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DELLA

Della cut across northern Luzon on the 27th as an
intensifying tropical depression. Early signs of her
existence can be traced to the central Philippine Sea near
141i130E on the 25th as evidenced by satellite and ship
data (Figure 5-47). Emerging into the South China Sea,
Della was steered on a westerly track by an extension of
the subtropical ridge into South China, Della developed to
minimal typhoon force late on the 28th bringing the month’s
total to five. After her transit of Hainan Island on the
29th (Figure 5-48), Della crossed the Gulf of Tonkin on the
following day arriving ashore on the Vietnamese coast late
in the day near Vinh. The remains of the storm dissipated
shortly thereafter over northern Laos.
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FIGURE5-47t DELLAAS A DEVELOPINGTROPICALDEPRESSIONEASTOF

LUZONON 26 SEPTEMBER,

FIGURE5-48, TYPHOONDELLAAS PHOTOGRAPHEDBY ESSA-9PRIORTO

LANDFALLON HAINANISLANDON 29 SEPTEMBER,
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ELAINE

Elaine became the second storm to reach typhoon force
in the South China Sea within a week. A circulation was
detected in the equatorial trough near Woleai Atoll in the
central Carolines on the 28th. By the 30th, signs of devel-
opment began to appear in satellite pictures as the disturb-
ance passed south of the Palau Islands. Subsequent aircraft
investigation of the system revealed the pre-Elaine system
was still of depression status two days later. However,
the circulation did develop to minimal tropical-storm
strength shortly before she skirted the northern coast of
Samar Island the evening of the 3rd (Figure 5-49).

Crossing the central Philippines at a 13-kt forward
speed, Elaine exited south of Lubang Island 24 hours later.
Extensive crop damage was reported to have been caused during
the typhoon’s transit of the islands. Maximum winds of
SO kt were registered at the Virac station on Catanduanes
Island, while up to 7.8 inches of rainfall was recorded at
Calapan on Mindoro. Calapan also measured the lowest pres-
sure at 981.8 mb.

As an extension of a quasi-stationary trough in the Sea
of Japan began to erode the subtropical ridge over South
China, Elaine began to slow and stall west of Luzon. As
the weak steering currents persisted, the storm drifted in
a general northwestward direction at 4 kt and intensified
to 100 kt (Figure S-50). By the 7th, the ridge began to
rebuild and Elaine swung back to a westerly track skirting
southern Hainan early on October 9th. Dropping to tropical-
storm status, Elaine traversed the Gulf of Tonkin, driving
ashore on the Vietnamese coast north of Dong Hoi. She very
quickly weakened and later dissipated completely over Laos.

During the time frame when Elaine stalled in the South
China Sea, the envelope of gale force winds expanded in
size to 300 n mi in radius with 50-kt winds extending 200
n mi in the southern quadrant. An extensive westerly fetch
existing for several days caused huge waves to strike the
western coastal region of the northern Philippines. Close
to 10,000 persons had to be evacuated from the shore areas.
Destruction due to the heavy seas amounted to 2,400 homes
completely demolished.

The heavy seas were also responsible for a number of
maritime casualties. The Philippine inter-island passenger
ship MV TACLOBAN was sunk in the Tablas Straits with three
persons reported killed. The pump boat SARANEL was capsized
by big waves off the coast of Siguigas Island in the

5-145



FIGURE5-49, ELAINEON 3 OCTOBER,VIEWEDBY ESSA-9AS THE

TROPICALSTORMSTRUCKSAMARISLANDIN THE CENTRALPHILIPPINES,

FIGURE5-50. ESSA-9PHOTOOF TYPHOONELAINEON 6 OCTOBER

DURINGHER QUASI-STATIONARYPERIODWEST OF LUZON{
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Mindano Sea with only four of its thirty passengers
surviving. Immobilized south of the typhoon, the American
ship STEEL VENDOR was run aground on the Loaita Bank in the
South China Sea. In another incident, the sinking
Panamanian tanker MV KEELUNG, some 240 n mi west of Manila,
had to be abandoned by its crew in the heavy seas generated
by Elaine.
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0315>72 12.8N ]24.jE VIJ-P- 3-12

FLT 005 I-1b>
FL1 LvL SF c MIN

LvL UNu WND qLP
STc R
STC l+
STC U
STC C+
70nMH ---- ---- 95+3
7ollMM ---- ---- Q9>

MTI’4 FI T
700MB LVL

HGT 11/10
EYE ORIEN- EYE
FORM TAIION 01A

THKN POS 1T

OF
RADAR

WAI L
CLD

--
--
--
--

--
--
--
--

--

‘- -
--

--
--

--
--
--

RFMARKS
FIRST 13LTN
LITTLE CHG

1
2
3
4

5
6

STRONGER
RnR PRES V POOR
R7)R PRES POOR
NO R7)R PRES
NO RnR PRES
NO EYE VTSIBLE
POOR Q13R PRES
POOR R(3R PRES
OPEN E SEMIC
OPEN N ~Nl_l S

3023
3079
----
----

16/12
14/11
-6/-7
-4/-7

---- ----- --
---- ----- --
---- ------ --
---- ----- --

I)32cUUZ
04u3uu~
04U6J7Z
041U15Z
0416142
0422132
U503S13Z
05073’/2
0510002

lJ.OIY
13.lN
13.01!
12.9N
14.5N
15..?N
14.5N
14.5N
14.4N

127.lE
121*JE
121*uE
120.c’E
119*3E
117.YE
116.+E
l16*l)E
116.4E

2-]7J
4 ---

I ---

<-]0
3-15
5 -..
u ---

1 ---

J?- z

500M8 44
5011MLi 50
STC 8 L)IA
5onMH 18
500MM 40
----- ----
----- .--+
STG X ‘OIA
700MM 45

---- 9tl 1
---- Qtltl
S CAT 7.U
---- ----
---- gYl
---- ----

45 9UU
4 CAT ?.U

30 qb.1

-7/-!3
-6/-6
--/--

26/25

----
----
----
----

---- ----- -.
---- ----- -.
C17JC 14
CIRC 14

2e96 15/14 CIRC 10 OPEN NU-NE-700
CNiR 5NM SW
PORTION OF WC TO
PoOR RD8 PRES-70n
CNTA? 5NM SE
CLSD UC

H
18
19
20

:;
23
24

25
26

27

28

::

31
32
33
34
35
36
37
38
39
4U
41

0515402
052/052

Ofluluoz
06U404Z
060b40Z
060L150Z
061GOUZ
061<042
06162UZ

061b30z
062330Z

14.4N 116.7E

15.UN 115.9E

15.IN 116.uE
l!J.lN llh.LE
l~a6N 116.uC

14.dN 116.*E

15.4N 11~.9E

15.3N 116.2E

lboON 1150+E

lbo2N lIfjo4E
lb.4N 115.6E

34-P. 2- 3

94-P- 4- 3
700Mti 70
7ooMt! 40

---- 975
75

96Y
18/17
18/17

2896
28 ?9

Cl?/c 10
CIRC 18

54-P. 3- 4
54-P. d- 3

SATELI l---
vQ-p. 3-]5

VQ-P-lU- I

vLl-q-lo---

>4-P- 2- 3

7onMtJ 55
700Mti 72
STR X OIA
----- ----
70rIMtl ----
----- ----

70QMM 75

17/15
16/14

9i*
i:: 968

5 CAT 3.U
iu5 ----

*--- 977
---- ----
---- 9bV

CIRC 113
CIRC 20 WC OPEh N

FAINT EYE VISI13LE
ROR PRES CONFUSEO
NO WC
OPEN N
OPEN SE-71)0 CNTR

26/21
.18/13
.-/--

C1RC ::
CIRC
CIRC 10

----
2886
---- 16.5N 11~.OE
277i

2777
2789

18/15ELIP SE-NW

SE-NW

5ox3n --
4NM N
FAIR ROR PRES
WC DsPTG-700 CNTn

54-P- 2- 4
54-P- 2. ~

70nMtl 80
7011MM 85

16/14
16/13

ELIP
CIRC

5ox3fl --
60 --

14NM U
CLSO WC-700 CMTR07U130Z 54-P- 5-15 700MM 4U 2774 16/15 CIRC

CIRC

20 --
12NM NW
WC OPEN sE-700
CNTR 9NU W
LTTTLE CHANGE
V POOR Rnl’4 pREs
2ND cNTR 42NM SE
UFLL ORGANIZED

b7u*ouz 16.5N 11S03E 54-P- 4--- 7flnMtI 47 27fJ6 19/17 15 --

07U739Z
071U43Z

l/.ON 11%.uE
17.21N 114.oE

SATELl l--
#Q-P-}u---

STG X DIA
70!lMt3 ---- 2R47 --/-- ---- --.--

-.---

-----
.----

-----
-----
-----
-.---
---.-

-- --

0713002
0715572
072.?302
0H(J345Z
uM064ZZ
080b4bz
0812152
UR1315Z
081+1s2
0814452
09U74UZ

17.(JN 114.(IE
17.3N 113.4E
l’/.2N llz.bE
lb.LIN 11o.9E
lM.ON 11o.>E
17.71* lln.2E
17.914 10~.YE
17.81* 109.OE
1“/091~ 10q.6E
17.SN 10q.>E
lti.ON 107.uE

VQ-R-2U---

U(J-P-lU---
!X+-p- 8-]5

5.4-P-IO-14

>ATEL[ l---
LNL) RDH---

LNU ROR---

LNII F)DR---
LNU i?oM---
LNll RL)R---

SATELIl---

11$.?N 11+.U----- ----
7clnuH ----
700MM 8(J
7ollMm 80
STC A DIA

---- ----
---- ~bb
---- ----

65 ----
4 CAT IoU

----
2829
2810
----

.-/--
18/13
18/16
14/11

---- -- --
40 --
-- --
-- -.

CIRC HOLE IN ROR RETRN
POoR FIX
POOR FIX

----
--*-

UFAKFR
7)ANANG Ron 16.ot.l IO@.2E

16.oN 10M.2E
16.oN 108.2E
16.oN IoM.2E
16.0?4 108.2E

----
---.
----
--.-
----

-. -.
-- --
.- --
-- -.
-- . .

I)ANANG R6Q
71ANANG R(3Q
i3ANANG ROR
7)ANANG RCIR

,



TvPHnnN ELAINE

06002 3 OCT TO 12002 9 OCI

BEST TRACK WARNING 2A HOUR FoREcAST +0 HOUR FORFCAST
ERRORS

POSIT WIND DST WINO

72 HOUR FORECAST
EQQORS ERnnnS ERRf)N~

PnSIT WIND
---- ----- --

18.lN 112.OE 75
----- ---,- --

POSIT PoslT
0306002 12.lN 125.7Ewx&lls7N 12404FWX%
031200z i2.6N 124.7E 60 1208N 124.5E 45
031800z 12.9N 123.6E 35 lZ.9N 124.OE 45

040000Z 13.lN li?2.3E 35 13.4N 122.5F 45
040600z 13.?N 121.OE 35 13.lN 12005E 55
041200Z 13.9N 119.9E 40 13.ON 119.9F 60
041800z 14.RN 119.OE ’40! 14.4N 119.8E 60

050000Z 14.qN 117.7E 45 15.2N 11709E 65

.. .
oST WIND POSIT MIND n~j Wxgo

80 -10 13.6N 119.9E 40
17 5 14.8N I?O.5E 50 64 10
23 10 14,13N I?O.4E 50 81 10

nST uINII
. . --

?59 -~~
. . --

339 -~n
0. -.

412 -4n
-. --

415 -+n

.- --

aos .~n
-. --

79 Jn

-.

69 ~i
.- --

-. --

. . -.
-- --

-. --

-- -.

.- --

.- --

-- --

-- -.

.- --

.- --

--*- ---o-

i6.5N 116.3E
16.5N 1A6.2E

.- -- --
70 120 20
70 97 5

16.2N
1508N
1508N
17.4N

1705N
17.4N
17,4N
16.5N

13*5E
I0,6E
10,9E
10.OE

08o4E
000 lE
07.aE
10.4E

75 158 0
70 312 -15
75 276 -1S
75 327 -20

21 10 15.2N
30 20 14.6N
54 20 14.6N
52 20 16.3N

21 20 16.SN
27 20 16.3N
]3 10 16.ON I
52 -5 15.4N I

6 10 15.2N i

7*4E 70 25 25
4.9E 75 105 30
5.2E 80 52 30
4.7E EIO 108 1S

2.9E 80 205 5
2.oE 75 ?38 -10
1.6E 60 ?37 -30
3.5E 60 119 -35

5.OE 100 ?5 O
4.8E 105 87 10

1609N 109.5E 70
--,- ---*-

16.8N 106.9E
----- ---o-

x-.
40
-.

75
.-

Ro
--

80
-.

--

. .
--
--

--
-.
--
. .

. .
--
.-

70 405 -30
70 408 -?5
55 359 -35
55 1s7 -30

19.ON 104.TE
---- ---*-

I9.2N 104.5E
--*- ---*-

050600z 14.4N 116.7E 45 14.eN
051200Z ]4.SN 116.lE sO 14.7N
0511100z 14.9N 115.9E ,6? 14.5N

060000Z 15.lN 116.OE 75 15.ON
060600z 1503N 116.OE 8S 15.lN
0612002 15c6N 115.7E 90 15.4N
061800z 15.I)N 115.5E .95116.ON

16*5F 65
16.OE 60
16*7F 60

16*OE 85
16*1F 105
15*fJE 105
15*2E 100

i6.ON 11108E 95 102 15
95 115 20
90 103 ?5
85 4s 30

17o0N 108.7E
---- ---e-
17.5N 107.5E
----- ---o-

13 20
13 15
18 5

-.

%;: ; 3.8E ino 97
16.5N 112.4E 95 72

16.oN llio5E
16.4N 11O.6E
17.4N 109.3E

10
10

0700002 16.4N 115.4E”1oO”16.*N 115.4F 100

0706002 16.7N 11502E 95 16.6N 11501E 95
071200z 17.3N 114.lE 90 17.oN 114.8F 95
071800Z 17.6N 112.9E $)5 1704N 113.lE 90

0800002 17.7N 111.9E ~80 1704N 11200E 85
080600Z 17.(IN 11O,8E 75 1707N 11OO7E 80
081200Z 17.9N 109.7E 65 17.9N 109.7E 7S
081800z 17.9N 108.7E 55 17.9N 108.8E 70

0900002 18.oN 107,8E ‘sO 18.oN 10708F 65
090600Z 18.oN 107.IE 45 18.lN 106.8F 55
0912002 18.oN 106.4E 40 18.2N 106.2E 45

18.6N 112.7E

19.iN 11#.2E
19.4N 111.6E
--*- ---*-

70 280 ?0
75 296 30
75 306 3S
-. . . --

17.3N 114.iE 80 133

17.8N 113.7E S5 165
18.2N 113.2E as 700
18.4N 109.oE 70 34

0
10
20
15

--*- ---,-
--*- c--o-

---- ---o-

---- ---o-

17.8N lfi7.9E 65 13
18.5N 106.6E 60
18.7N 1n5.7E so ;;
--c- ---*- -- --

19 5
85
0 10
6 15

-. -* --
.- -- --
-- *- .-
-- .- .-

--*- ---o-
--*- .--e-

--o- -.Qo-

--o- ---o-

--c- ---.-

---- ---,-

---- ---o-

-*.- ..--*-

0 15
18 10
16 5

.- -. --
-- .- --
. . -- .-

--*- ----- -- -- . .
--
. .

--o- ---,-

--o- ---o-

--m- ------

--*- ---o-

.-,- ---c-

---- ---*-

--o- -.-*- -- --

--o- ----- -- --

TYpHooNs WMTLE MIND OvEN 35KTs ALL FORECASTS

AVERAGE FORFCAST ERROR
wARN1N6 74-HR i8-HR 72-HR WARNING ‘24.HR 48-MR 72-HR

22NH I03NM 227NH 268NM 22NM lo3t4M 227NH 2f,8NM
AVERAGE RIGHT ANGLE ERRO14 13NM 63NM 7oNM 691iM 13NM 63NH 70NH
AVERAGE MAGNITUDE OF WINU EHROR

69NM
llKTS 15KTS 22KTS 32K7S llKTS 15K;~ 22KTS 32KTS

AVERAGE MIAS OF WIND ERR13Q 9KTs 8KTS 2KTs -12KTs 9KTS

NUMBER OF FoRECASTS 26
2KTS -12KTS

?2 17 7 26 22 17 7
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FAYE

Faye was first sighted as a weak entity in satellite
pictures south of Johnson Island as early as September 27th.
Ill-defined, the system drifted west-northwest for a week
making passage near Eniwetok on the 3rd as the U.S. Coast
Guard station on the atoll reported a sharp wind shift.
By the 4th, satellite pictures detected signs of organiza-
tion in the cloudiness. An aircraft investigation early
the following morning located a tropical storm with 50-kt
peak winds some 700 n mi east of the Marianas (Figure 5-51).

As a high cell began to build north of Marcus Island,
Faye sailed along at 16 to 21 kt, briefly reaching typhoon

strength late on the 5th. Returned to tropical-storm
classification, Faye passed just north of Saipan the fol-
lowing afternoon. A strong band of wind associated with
the storm was located across the north semicircle. The
U.S. Coast Guard station on Saipan, which was south of the
center, recorded only southwesterly winds at 15 kt during
passage.

Faye continued on a westerly heading during the next
24 hours gradually weakening and appearing to dissipate
late on the 7th. With a rather complex circulation ’pattern
in the Philippine Sea at this time, it is possible that
the system may have been absorbed in a larger circulation
to the south. However, for the two-day period of October
8th and 9th, all available reconnaissance, surface and
satellite data indicate a considerable amount of uncer-
tainty in this portion of Faye’s track. Redevelopment over
the Philippines may possibly not have been retraceable to
the initial system.

After regaining minimal storm strength on the 9th in
the Lamon Bay region, Faye crossed Luzon on a westerly
track north of Manila. Once in the South China Sea, she
intensified to typhoon strength (Figure S-52) but then
grinded to a halt on the llth 45 n mi northeast of
Scarborough Shoals. With the deepening of a trough in the
westerlies extending from Korea to Taiwan, steering cur-
rents were initially weak, then as the northwesterly flow
behind the trough began to take hold, Faye began to track
southeastward.

Commencing a highly unusual track, Faye cut across Luzon
for the second time, by then weakened to tropical-storm
force. The storm passed south of Manila, then into Lamon
Bay after being greatly modified by the northerly flow.
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Highest winds reported during Faye’s transit were 42 kt at
Calapan on northern Mindoro. Now on the eastern side of
the southern extension of the trough near the Taiwan Straits,
the remains of Faye slowly moved northeastward acquiring
extratropical characteristics as she merged with a weak
frontal zone south of the Ryukyus.

The effect of Faye on the city of Manila was consider-
able as heavy rains flooded much of its low-lying areas.
The torrential rainfall from Faye in combination with that
of tropical storm Gloria, which struck northern Luzon late
on the 10th, was responsible for measured 24-hour amounts
up to 10.78 inches at Casiguran. Flooding caused evacuation
of many towns in Luzon leaving thousands homeless. Streams
already swollen by rains from typhoon Elaine overflowed their
banks sweeping away bridges and submerging crops and homes..
At least 13 deaths with an additional 80 persons counted as
missing were reported in the aftermath of Gloria and Faye.
Offshore, the heavy seas generated by Faye forced the inter-
island vessel MV JOLO aground near Corregidor at the mouth
of Manila Bay, while in Palawan Island a pump boat was
reported to have sunk with one of its eleven crew men
counted as missing.
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TYPHf)nN fAYE

lt100Z 4 OCT TO 06002 13 OCT

BEST TRACK WARNING 24 HOUR FORECAST 48 HoUR FORFCAST 72 HOUR FnnECAsT
ERRORS ERRORS EanoRs F.

POSIT UIND Pos 1T WIND DST WIND Posrt titND nST UINO POSIT HIND 0S1 WIND PnsIT
0418002 12.RN 156.4E ,sb 12.7N 155.OF 45 82 -5 13.7N 150.3E 65 58

WTND
O 14.5N 1~5.5E 85 296 40 ---- ----- --

r+~(yic

[)S1 wlnm
.- -.

-- -.
-- -.
-- --
-- -.

-. --
-- --
-- -.
.- -.

-- -.
.- -.

817 An
.- -.
-. --
-. --

.- --
.- -.
.- --
-- --

-- -.
-- -.
-. -.
.- --

-- -.
.- --

0500002
0506002
0512002
0518002

13.?N
13*6N
14.IIN
14.4N

154.3E 55
152.6E 60
151.OE 65
149.6E 165

12.9N 154.OF 60 25 5
1303N 152.4F 60 21 0
13.7N 150.9E 60 19 -5
14.*N 149.7F b5 6 0

1307N 149.4E
14o3N 147.oF
14.6N 165.7E
15.9N 144.5F

80
85
70
80

126 20 14.5N 145.oE 100 368
144 30 15.2N 1’$2.ZE 105 297
195 20 ---- ---,- -- --
?24 35 ---- ----- -- --

60
65
--
. .

--*- --..*-
--*- ---*-
---- ---*-
---- ---o-

.-

.-
--
--

-.
-.
--
-.

.-
--

70
--
--
-.

.-
-.
--
.-

.-
--
--
.-

--
.-

14.9N 147.8E 70 12 10
15.6N 144.3F 50 35 -;
16.lN 14205E 50
16.2N 140.7E 50 1; 5

17*ON 14200F
--o- ..--o-
--*- ---*-
--Q- ------

193 50 ---- ----- -- --
-- -- --o- ---,- -- --
. . -. --o- ---c- -- --
.- -. ewo- ---6.. -- --

0600002
0606002
0612002
06144002

14.9N
15*6N
15.9N
16.nN

147.6E; 60
14409E 55
14206E 50
14006E 45

90
. .
--
--

--
--
--
--

---- -.-o-

--*- ..--o-

--o- ---o-

---- ---*-

0700002 16.nN 1313.6E 40 16.oN 138.7F 35 6 -5 ---- -----

0706002 16.nN 137.lE 40 1603N 137c4F 30 25 -10 --,- -----
--
--

.- -- --,- .--*- . . --
-- .- -.o- ---,- -- --

se 5 16.lN 1~3.2E 80 410
112 S 16.lN 113.3E 80 447
?16 20 16.2N 112.lE 90 562
?75 25 15.8N 111.3E 90 654

--
-.

----- ---,-
---- ---*-

1000OOZ
1006OOZ
1012002
1018OOZ

11OOOOZ
1106OOZ
1112002
1118002

1200002

1206002
1212002
1218002

1300002
1306002

14*QN 12108E
14.8N 121.OE
14.9N 120.lE
lS.3N 11901E

15.6N 118.3E
1+.9N 118.8E
14.5N 119.3E
14.?N 119.6E

35 150JN 12108F
40 1503N 121*2E
45 15..*N 119*9E
55 15.lN 119.2E

,{
6515*5N 118*OE
65 1506N 116*9F
60 15.oN 11807E
60 14.3N 119*9F

;s5;~1402N 12090F
s% 1309N 120.6E
45 14.2N 12007E
35 14.6N 121.6F

40 24 5
35 32 -5
55 32 10
60 13 5

15.6N 117.3E
1506N 117.OE
15.8N 115.8E
15.4N 115.oE

70
70
80
85

.?5
?5
45
55

16.8N 109.4E
--*- ---e-
--e- ---o-
--*- --.o-

60 18 -5
65 117 0
60 46
55 18 -:

15o9N 113.9E
16.lN 112.9E
15*2N 117*7F
16.lN 1?2.4E

368 30 16.6N 11o.2E 75 771
469 30 16.8N lo9.2E 70 8S8
735 5 ---- ----- -- --

84 s ---- ---,- -- --

45
40
--
--

85
85
50
40

--o- ---*-

--*- --.*-

---- ---*-
--*- -..-*-

14oIN 120soE
13.9N IZO.7E
14.lN 121.6E
14.7N 122.6E

15.7N 123.6E
16.5N 124.2E

55 6 0
6065
45 52
40 S8 :

14.6N I?O.lE
14.5N i?O.6F
--*- ---o-
--e- ---*-

50
45
--
-.

?12 20 --*- ---,- -- --

739 1!$ --*- ----- -- --
. . -. --o- ----- -- --
.- -- -.@- ----- -- --

.-
--
--
--

---- ---*-
. . . . ---o-

---- --..c-

--*- ---*-

30’1505N 123.3E
30 i6.3N 124.lE

30 21 0
30 13 0

--*- ---*-
--*- -----

.- -- -.@- ----- -- --

. . .- --6- ----- .- --

--
--

---- ---*-
---- -..-*-

--
--

TYPHOONS WHTLE WIND OVEN 35K7s
wARNING ?4-HIJ 48-HR 7;..:N

AVERAGE FORFCAST ERROR 3oNM 197N14 434NM
AVERAGE 14113HT ANGLE ERROR 18NM 106NM 216NM ONM
AVERAGE MAGNITUOE OF WINO ERNOR 4KTS ?OKTS 45KTS oKTs
AVERAGE BIAS OF UINO FRROR oKTs 70KTS 45K7s oKTs
NUMBER OF fORECASTS 23 I* 7 0

ALL FORECASTS
wARNING 24-HR 48-HR 72-HR

29NM 201NM 518NM 817NM
17NM 97NH 29oNM 515NM

4KTS ~oKTS 44KTS 40KTS

oKTS 20KTS 44KTS 4:KTS
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HESTER

One of the most devastating typhoons to strike Vietnam
in over a decade developed from a circulation just west of
the Palau Islands. Hester attained tropical-storm strength
late on the 19th (Figure 5-53) about 250 miles east of
northern Mindanao. The storm swung to the west-northwest
crossing the Visayas and intensifying to typhoon force in
the Sulu Sea on the Zlst. Later that evening, Hester cut
across northern Palawan Island and moved into the South
China Sea, leaving behind some six persons killed and two
missing in the southern Philippines. Winds of 50 kt were
felt at Cebu City as the storm center passed 40 n mi south
of the station during the evening of the 20th.

As a strong ridge built along the South China mainland,
Hester accelerated to 18 kt in forward speed on her west-
northwest course or twice the climatological average for
typhoons in that region during October. Hester continued
to intensify to 90 kt during her day-and-a-half track
across the South China Sea (Figure 5-s4). Arriving ashore
on the Vietnamese coast during the morning of the 23rd, the
typhoon’s eye passed just south of Hue and diminished in
strength. The storm rapidly dissipated over central Laos
that evening.

Maximum sustained winds at DaNang were registered at
60 kt with gusts to 85 kt during Hester’s passage. Maximum
gusts of 70 and 71 kt were reported at Camp Eagle and Hue
respectively. The lowest pressure of 971 mb was measured
at Chu Lai where maximum winds of 70 kt gusting to 90 kt
were estimated.* Heaviest rainfall measured was at Camp
Eagle with 5.44 inches.

Extensive damage was suffered at American bases
including Camp Eagle and the air and naval facilities at
DaNang. Heaviest hit was Chu Lai with 75% of its structures
receiving damage. Thirty-eight helicopters were destroyed,
four hangers collapsed while eighty-seven other aircraft,
mostly helicopters, received damage. Three American lives
were lost due to the flying debris (Figures 5-S5 and 5-56).

Over 200 -nmi of coastal areas were flooded from
Quang-tri to DaNang while 90% damage was sustained to
houses in Quang Ngai. Severe damage to crops was reported

*Based on data supplied by 1st Weather Group, USAF, Saigon,
Vietnam.
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FIGURE5-53, ESSA-9PHOTOOF HESTERAS A DEVELOPINGTROPICAL

STORMEASTOF MINDANAOON 19 OCTOBER,

FIGURE5-54, TYPHOONHESTERIN THE SOUTHCHINASEA AS VIEWED

BY ESSA-9ON 22 OCTOBER,
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and loss of cattle amounted to close to 900 head. Maritime
casualties accounted for some 500 fishing boats reported
sunk or destroyed and the 1,000-ton UNION PACIFIC run
aground north of Chu Lai.

In total, newspaper reports indicate some 85 Vietnamese
were killed and over 200,000 rendered homeless due to
Hester. The Republic of Vietnam social welfare department
regarded the typhoon as the worst to strike the country
since 1944.
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FIGURE 5-55, (TOPAND BOTTOM) DAMAGE SUSTAINEDBY HANGERS

AT THE CHU LAI INSTALLATION,VIETNAM--COURTESYCORPS OF

ENGINEERSU,S,A,

,.

.
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FIGURE 5-56, (TOP)DAMAGESUSTAINEDTO BARRACKSAT THE CHU LAI

ARMY INSTALLATION,VIETNAM--COURTESYCORPSOF ENGINEERSU,S,A,

(BOTTOM)SMALL CRAFT WASHEDAGROUNDNEAR CHU LAI ARMY INSTAL-

LATION--COURTESYCORPSOF ENGINEERSU,S,A,
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IRMA

The last and most intense typhoon of the year was first
noted on synoptic charts as a quasi-stationary circulation
in the western Carolines on the 2nd of November. By the 6th,
a strong band of westerlies developed south of 5N. The long
fetch of these winds resulted in increased seas which
affected the atolls in the area. Early on the 8th, satel-
lite data showed that the cloudiness associated with the
system was showing increasing organization, and tropical
storm Irma was born.

Later in the afternoon, Woleai Atoll reported 30 kt
with gusts to 50 kt as the storm center was located by
reconnaissance aircraft 50 n mi west of the station
(Figure 5-57). Reports from Eauripik Atoll indicated that
high seas had inundated 200 ft inland and several houses
were washed away.

Irma’s track was erratic for the next 24 hours until
she began a northwestward heading, passing 30 n mi west of
Ulithi the morning of the 10th. Reports from the atoll
indicated 30 kt, gusts to 60 kt and a minimum sea level
pressure of 996.3 mb. Of the Yap district only Fais and
Ulithi atolls had appreciable damage and this was limited
to crops.

Reaching typhoon force the evening of the 10th, Irma
described a smooth northwesterly track, attaining super-
typhoon status late on the llth. Reaching peak winds in
excess of 150 kt during the 12th and remaining in the 130-
kt-plus classification for a 36-hour period, Irma began to
recurve around the subtropical ridge at 127E. Paralleling
the Ryukyu Island chain and accelerating in forward speed
as she came under the influence of the westerlies, Irma
transformed to extratropical characteristics as she sped
south of Honshu on the 15th at 35 kt. During the passage
of the eye 65 n mi east of Okinawa, highest winds experi-
enced on the island were at Naha, which recorded 48 kt
gusting to 80 kt, while Kadena AB reported 45 kt with gusts
to 64 kt.

At sea, the 2,474-ton Panamanian HUALIEN was run aground
at Peng Chia Hsu Island northeast of Taipei presumably by
heavy swells. The 13,616-ton Liberian ore carrier BANALUNA
bound from Leyte Island, Philippines to Tobata, Japan was
reported missing and feared to have went down during Irma.
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FIGURE 557, ESSA-9 PHOTOOF IRMA AS A TROPICALSTORMLOCATED

WEST OF !40LEAIATOLL ON 9 NOVEMBER,

FIGURE5-58, TYPHOONIRMADURINGHER RAPIDDEEPENINGSTAGEIN

THE PHILIPPINESEA ON THE AFTERNOONOF 11 NOVEM8ER,
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